b

1 L Y Y P s A R N R R R AR a2 2222232 2223232212222 232222 2228222222222

AR AR A P N A A P A A AN R A I NI AN AR R AN AR R R A RN R AR R R AR RN AR AR NN ARR AN AR AT RAARN

[aPPeNDiIx A

UDSKRIFT AF MiKk

MED SYMBaL.TABEL

TABASCO

NARRRAARAA AN AARNEARRAAANNRTRNRNRANS

bs2

- i -
NVIOVMTOOOOODO0ODOO0O0OQOO

N
w

;**it**t***ﬂ***ﬁ******tt*tti‘*ffiﬁ**t*t
MIK = et styresystem til intel8080 »

MR
HAj
H ]
HA]
HA

Bodil Schrader

2 maj 1975

*
*
*
*

IR R AR AR R R AR A RA AR RRARNAR R AR AN AN AN

active: 0'1'1g2'2
0s1,142¢2
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runnings 0,0 '

sleeping:0,0,1,1.2,2
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;**t*a*tt**;ﬁit*
iinto(chainycD)

M AT S 2R 2

Ad

ibefores (BsC) = address of chain

: (D¢E) = address of coroutinedescription
rafter: (ByC) & undefined

H (D¢E) = address of CD

H (HeL) = undefined

rinto inserts the ¢D as

into: ldax b
ana a
iz iempty

inr a
stax b
inx b
inx b
inx b
ldax b
mov \,a
inx b
\dax b
mov h,a
mov mee
inx h
mov med
mov a.d
stax b
dex b
mov As0
stax b
ret

fempty: inr a
stax b
inx b
mov ase
stax b
inx b
mov a,d
stax b
fnx b
mov ae
stax b
inx b
mov a,d
stax b
ret

the last element in the chain

sAi=length of chain
jtest A
sjump on empty chain

;length:slength+1
1store length

1(BsC)swlast (1)
iLe=last(1)

sHemlasgt(2)

;slast.links=CcD
slagt(2):=p
slast(1)s=E

;the coroutinedescription pointed at in
;(De¢E) is inserted as the only element
;in the chain identifijed by (B,(C)
;chain,lengths=1

1(BeC)3=first(1)

sfirsts=CD

;lagtiecD



:**qwétt*i*iﬁta*
sfirstout(chain)
;Q*t*'***i*iﬁ'***

ibefore: (B,C) =

after: A0 {f
A=1  if
(BeC) =
(D¢E) =
(Hel) =

-e Wy wuw

-e we

ifirstout removes the first CD from the chain and puts its
jaddpess in (D,E). 1f the chain is empty A is set to 1,

firstout:
tdax b
ana a
jz fempty

der a
stax b

inx b
tdax b
mov @,8
inx b
{dax b
mov d

dex
tdax
stax
inx
inx
{dax
stax
dex

QATavoTUaT

Xpa
ret

]

fempty: inr a
ret

address of chain

the chain was not empty
the chain was empty
undefined

address of CD
unchanged

sA:slength of chain
stest A

:Jump on empty chain
;lengthsslength=1
1(ByC)s=firgt(1)

;Esmfipat(1)
1(ByC)s=first(2)

;D:=mfirgt(2)
i(ByC)s=first(1)

;tirst(1)i=cD,Link(1)

;first(2)t=cD,link(2)
;(DeE)s=CD again

A2



118
119
120
121

:i*w*ﬁt**t**tit"k**t*ﬁ*tt*t*t***t*t
icommon part of the central logic
;**tt*tt*i*i*tﬁ***t’ttt*ﬁ**t*t***i

ibefore this

wy We Wg

commons UIxi

comouts ldax
ana
jnz
fnx
inx
inx
inx
{nx
jmp

comfound:
call

Uxi
mov
inx
mov

inx
inx
ldax
mov
inx
{dax
mov
el
pchli

entrys interrupts have been disabled and the
H RUNNING pointer has been saved if neccessary
iafter this routine a jump is made to the lLocal program

b.active
b
a
comfound

firstout

heyrunning
Mmee

h

med

ryaa~aoaqa
-
]

counter of the new RUNNING coroutine, which is
the first in the ACTIVE chain

;Asslength(activechain(priority))

1(BeC):s=next chain
SACTIVE is never empty

:tirst cD in first not empty chain

sRUNNING:=next CD to run

s (DE) t=RUNNING,LPC

s (HL) s=LPC

;PCI=RUNNING.LPC

A3



121
121
121
121
121
121
121
121
121
121
121
122
125
126
127
128
129
130
131
132
133
136
136
139

:t***it*t
irelease
HEAETEE 32

AY

i3 call of this routine enables other procegsgeg
;= if any = to get processopr time

release:

di
thid
mov
mov
fnx
inx
pop
mov
inx
mov
call

jmp

running
d,h

9'(

h

h

b

MyC

h

meb
intactive

common

:(HelL) 33 RUNNING
$(D,E)3=(H, L)
;(HeL) s=prunning,LPC

:(BsC):=0ld progrem count

;running.LPC:=old pc



139
139
139
139
139
139
139
139
139
139
139
139
139
139
139
139
139
139
139
139
140
141
142
143
144
145
146
147
148
151
151
153
154
157
158
159
160
160
160
162
163
164

;gﬁtt*-ttittt*tt
ireactivate((CD)
TENRARRAA AR AR RAR

;before: (D,E) =

e We WNE We Wy

after: (ByC) =
(DsE) =
(Hel) =
A= 1
A=0

AS

address of CD

undefined

unchanged

undefined

if activation was not allowed
if activation was allowed

;i1f cD,status is passives C(D,status is set to active and
ithe CD is inserted into the ACTIVE chain
jotherwise nothing happens

reactivate:
di
mov
mov
inx
inx
inx
inx
mov
ana
je

ani
mov
call
xra
ei
ret

resfault:
mvi
ei
ret

- -
o Q

Qo TITFITFe~T
-
3

resfault

127

Mead
intactive
a

8;1

s (HyL) 3=CD

:(HelL)3=CD,atatus

sif gstagus(0) = 1, gtatus is passive:

1status(0)z:=0



164
164
164
164
164
164
164
j64
162
164
164
164
164
165
168
169
170
171
172
173
174
174
175
176
178
179
179
182

HAAZTE 2L
ipassijvate
FRREARRR R AR

ithe address fprom which the coroutine is going to contingye
swhen it is activated again = normally the LPC or the start~-
;addpess -~ ig fetched from the gstack and inserted into CD.LPC
;jstatus is set to passive

passfvate:
di
thid
inx
inx
pop
mov
inx
mov

inx
mov
ori
mov

jmp

running
h
h
d

Mee
h
med

h

Qem
128
Med

common

;(HeL)2=CD of calling coroutine
i (Hel)3=CD,LPC ‘
1(DyE) t=continuation address
;CD.LPCsmcont,addr,

s(HeL) 2=CD,stBLUS

;first bit in status is set

AC



182
182
182
182
182
182
182
182
182
182
183
182
183
184
185
186
189
189
189
190
191
192
193
194
194
194
197
200
201
202

AR AR R RN RN SRR,
isignal(gemaphore)
;t*tt*i******t**itt

ibefore; (B,C) = gemaphore

iif one or more coroutines are yaitingethe firgt will be
sactivated = otherwise gemaphoreysem is increased by 1

signalts: di

inx b
ldax b
ana a

jnz squeue

dex
tdax
inr
stax
ret

oo oo

squeuye:’ ‘
call fipstout
call intactive
i
ret

iAimnumber of waiting coroutines
itest A

ino wajiting coroutines:
s(BsC)3=semaphore,sem

;sem:sgem+

;at least one weiting copoutine:
1(DsEds~first CO from queue

A1



202
202
202
202
202
202
202
202
202
202
202
202
202
203
203
203
204
207
208
209
210
211
212
212
212
213
214
217
217
218
219
220
221
222
223
226
229
229
229
229
230
231
232
233
234
237
240

;*tﬁttwt***i*ttt*
iwait(semaphore)
HAXIZTIZIIZZT LR LS

ibefore:

(BeC) = gemaphore

;1f semaphore.sem > 0 the calling coroutine remeins actiyvated
;and sem is decreased by 1, Otherwise the ¢D s put in the
;semaphopre~queue,

waite di

pop
thid
fnx
fnx
mov
fnx
mov

ldax
ana
jz

der
stax
dex
dex
dex
xchg
cali
jmp

wqueye?:

inx
dex
dex
Jdex
xchg
call
jmp

d
running
h

h

Mmee

h

m'd

wqueue

FIFr>y>oo

intactive
common

FTro>o

into
common

;disable interrupts

1save LPC:
s(D,E)s=LPC
$(HeL)2=CD of calling routine

s(HeL)2=CD,LPC
:CDLLPCEmLPC

;A3sgemaphore,sem
stest A
ijump if sem=0

;sem = gem = 1

s(HoL)3=CD
;(DQE)E'CD
;activate (D

ithe CD is inserted into the
:isemaphore queue
;1(BsC):=gemaphore,length

:(HcL)§9CD
:(D.E):-CD

Ag



240

240 . S

240 AR AR AR AN AN RN R R AN RSN RN TR
240 isend(msemaphore,megssage)
240 TR AR AR KRR AN AR ANRANARARRERR
240

240 ;befores (ByC) = mgemaphore
240 (HyL) = messagebuffer
240
240 ;if a coproutine is waiting, the address of the megssagebuffer
240  ;is placed in CDemes and the coroutine is activated,

250 iOtherwise the messagebuffer is inserted in the semaphore~
240 jqueue,

-y wme ™

240 H

240 imseémaphore,gem = 1 : waiting messagebuffers
240 H 0 : empty queue

240 H =1 : waiting coroutinedescriptions
240 send: di

241

241 ldax b sAi=gem

242 fnr a

243 jz cdwaiting ;jump if gem = w1

246 |

246 ino waiting CD3

246 mvi  a,1 ;sem wag 0 or 1, sems=q
248 stax b

249 inx b :(ByC)i=msemaphore,length
250 xchg ;(DyE) s=messagebuffer

251 call into ;iinto(MB,msemaphore)

254 of

255 ret

256

256 cdwaiting: ;at least one CD in queue
256 fnx b 1(BeC):=msemaphore, length
257 ldax b ,

258 der A ilengthi=lengh=1

259 jnz 81 ;1f length>0 sem remains =1
262

262 dex b ;if length®0 gsem:=(

263 stax b

264 inx b

265 .

265 s1: call firstout i(D¢E)2=CD from chain

268 ‘ mov bsd

269 movV Cee

270 inx b

271 inx b

272 inx b

273 inx b ‘

274 fnx b i1(ByC)s=CD,mes

27s mov a,l

276 stax b

277 inx b

278 mov ash .

279 stax b ;CD.mes:=megsage

280 call intactive

283 e

284 ret

285



285
285
285
285
285
285
285
285
285
285
285
285
285
285
285
285
285
285
285
285
285
286
287
290
291
292
293
294
295
296
296
297
298
301
301
303
304
305
306
309
312
312
313
314
315
317
320
321
321
322
323
324
324
327
328
329
330
331
332
332
333
336
339

:f*ii'.l‘**ti.******t****
ireceive(mgemaphore)
HALIITELSIXEIT T 222 L

’ .
sbefore:s (ByC) = msemaphore

’

iSince wait is a waitingpoint, the LPC must be saved in
If there is one or more megsagebuffers
;in queues the first is releaseds and the address of the

icaliing CD,LPC,

;meggagebuffer is placed in calling CD,.mes,

7In this case the calling coroutine will remain active,

i1f there are no megsages ready, the CD is inserted in
tthe semaphore=gqueye,

we W g W

rece{vesdi
pop
thid
push
inx
inx
mov
inx
mov

tdax
der
jp

my i
stax
inx
pop
call
jmp

wes inx
tdax
decr
mv i
jnz
dep

w1l dex

stax
inx

call
inx
inx
mov
inx
mov

pop
call

jmp

mgsemaphore,sem = 1

twajting megsage buffers

0 sempty queue
=1 twajting copoutines

d
running
h

h

h

Mme

h

med

b

a
we

2,255
b

b

d

into
common

b
b

oo
- -

o

firstout
h

h

mee

h

m.d

d
intactive
common

;0et old PC from stack
sC(HyL)z=calling CD
;seve address on stack

iCD,LPCs= reactivation address
jAi=sem

sjump {f gsem=1

;8em3se
:(BeC)s>mgsemaphore,length

1(DeE)s=CD .
sinto(Cpemsemaphorequeye)

1(BsC)z=length

;if length > 1 ,sem:=1
;if Length = 1 ,sems=0

;store sem
;(DsE)2=MB from queue
s(HyL)2=CD,mos

;CD,mes:=MB

;(DyE)3=CD

Alc



339
339
339
339
339
339
339
339
339
339
339
339
339
339
339
339
342
343
344
345
346
347
348
349
349
350
351
352
353
354
355
356
357
358
358
361

All

;**aaiat**ti*tt
;intactive(cD)
HALXTIZ IS X2

’

sbefore: (DeE) s (D

jafter: (DyE) = CD

’ . . .
iintactive inseprts the CD in activechain(cCpepriority)

fntactive:
ixi bsactive
mov h,d
mov \,e
inx
inx
inx
inx
mov

i(HyL)zeCD,atatus=CD,priority
sAs=priority

" Milhe i e g o

-
3

mov
add
add
add
add
mov
xXra
adc
mov

-
@

;A5 » priority

ToOCLO00 OO0 T
-
o

-
o

;(BsC)3=ACTIVE + S#xppiority

jmp  into sinto(cpsactivechain(priority))



361
361
361
361
361
361
361
361
361
361
361
361
362
365
366
369
369
370
371
372
372
375
378
378
378
378
379
380
381
382
383
384
38s
386
387
390
393
393
393
394
393
306
397
398
399
400
401
402
403
404
405
406
409
409
412
413
416
417
419
419
420
421
421
422
423

:*Qt**_qi*t*t**t****t***t**ttt*tt
iinterruptroutine tor the clock
;t*t*ti*****t**t*tt*t*itt**it*t*

’

ALl regigters and gtatus are unchanged on retyrne.

;The delays for the messages in the SLEEPING chajn is
idecpreased by one and those messages whose delays becomes
10 apre returned to the answersemaphores,

’ .
fclock:

felloops

fcll:

push
lda
ana
jz

push
push
push

thid
txi

push
inx
fnx
mov
inx
mov
dex
mov
add
jnz
jc

push
inx
mov
inx
mov
dex
dex
dex
dex
mov
docx
mov
push
call

Uxf
der
jnz
dex
mvi

pop
pop

mov
stax
mov

psSw ssave A and status
gsleeping+1
a 1Aismessage count

iclnosleep ;jump if the chain is empty

b
d ) .
h ;8ave the rest of the registers

sleeping*2 ;(H,L)3=fiprst element

desleeping+2;(DsE)z=gleeping,first
i A = megsagecount
1(D,E) = last examined
i(HslL) = next to examine

pPSw
h .
h s(HeL)z=message.delay
Cem
h
b.m
b 1(BsClzsmdelay = 1
a,b
c
iclstay
fclstay scontinue if Bm(c=0
iremove message from chain and
d ;return it to the answersemaphore
h
Cem
h _ _
bem ;(ByC):=answersemaphore
h
h
h
h
d.m ,
h 1(HeL)3»message
e,m 1(DsE)s=next message
d
send :send(answergsemaphoresmegsage)
hssleeping+1
m idecreage sleeping,length by 1
fel?
h
m,0 ;1f the chain is empty sem:=0
h i(HeL) s=next message
d i(D¢E)3=0ld message
a,l ioldy,link:=next message
d

ach

A2



424
425
426
427

427
428
429
432
432
432
432
433
436
439
439
439
440
441
442
b42
443
o
445
446
447
447
448
449
452
452
452
452
453
45k
455
455
456
457
458

inx
stax
dex

pon
derp
jnz

xchg
shid
jmp

fclstaysmov
dex
mov

dex
mov
dex
mov
xchg

fclecontipop
' der
jnz

fclrestore:
pop
pop
pop

fclnosleep:
pop
ei
ret

d
d
d

psw
a
fclloop

sleeping+é
iclrestore

m.b
h
MeC
h
d,rn
h
@em

psSw
a

iclloop

oar

psw

idecreage megsagecount by 1

: m ages and the lasgt
imessage in the chain ues removed
;(HeL)3=0ld message
;sleeping,last:=old

;exit from loop

ithe delay fs still positive:

;store delay

s(HyL) 3=message
i{D+E);=next message
$CD,E) <=> (H,L)

;decrease messagecount by 1
;exit 1f megsagecount is O

irestore registers and gstatus

A3
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symbols used

a 7 6
§ b 0 6
4 ¢ 1 6
d 2 6
€ 3 6
h 4 6
cdwa 256 4
k 458 7
{ 5 6
m 6 é
jemp 47 4
acti 0 b
reac 139 4
send 240 4
firs 62 4
rele 121 4
slee 17 4
s 265 4
sque 194 4
femp 85 4
s  SP 6 6
ici 419 4
fclc 447 4
pass 164 4
fett 378 (A
fcln 455 4
felo 361 A
runn 15 4
fcle 452 4
icls 439 4
inte 339 4
resf 160 4
into 23 4
rece 285 4
PSwW 6 6
wque 229 4
wait 202 4
sign 182 4
comf 103 4
J comm 87 4
como 90 4
wi 321 4
we 312 4
end 92

(A2 2222222222222 2A22 22222222320 2l

AFSLUTTET NORMALT
tid H 25
tinfer 102
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