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;······································ :• MIK • et styresystem til intel8080 • 

:• Bodil Schrøder 
:• 

* 
* • 

:• 2 maj 1975 • 

:······································ 

actfve: 0,1,1,2,2 
0,1,1,2,2 
0,1,1,2,2 

runnfng: o,o 
sleeping:o,o,1,1,2,2 
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;*************** 
;into(chajn,CD) 

;•·············· 
;before: 
• l 

;af ter: 
• , 
• l 

(B,C) = address of chain 
<o,e> • address of coroutinedescription 

<B,C) • undeftned 
<o,e> = address of CD 
<H,L) • undefined 

;into inaerts the CD as the last element in the chain 

fnto: ldax b 
ana a 
jz iempty 

inr a 
stax b 

inx b 
inx b 
inx b 

ldax b 
mov l, a 
inx b 
ldax b 
mov h 1 a 

mov m,e 
tnx h 
mov m,d 

mov a,d 
stax b 
dcx b 
mov a,e 
stax b 
ret 

;A:•lenoth of chain 
;test A 
;jump on empty chatn 

;lenoth:•length+1 
;store lenoth 

;L:•\ast<1> 

;\ast.link:,.co 

;\ast<2>:•o 

AJ 

;the coroutinedescription pointed at fn 
;<o,e> is inserted as the only element 
;in the chain identified by <e,c> 

iempty: inr a 
stax b 

tnx b 
mov a,e 
stax b 
inx b 
mov a,d 
stax b 

inx b 
mov a,e 
stax b 
inx b 
mov a,d 
stax b 
ret 

;chain 9 lenoth:•1 

;<s,c>:•first<1> 

;last: .. co 



A2. 

;before; <e,c> • address of chain 

;after: A• O i f the chatn waa not e mø ty 
• A•1 i f the chain waa empty , 
• (B, C) • undefined , 
• (O, E) • addresa o f CO , 
• (H' L) • unehanged , 



87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
87 
90 
91 
92 
9S 
96 
97 
98 
99 

100 
i03 
103 
106 
106 
109 
11 o 
111 
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:•••••**************************** 
;common part of the central logic 
;•••••**************************** 

;before . , 
;aftør 
• , . , . , 

thts entry, ;nterrupts have been disablød and the 
RUNNING pointer has been saved if neccesaary 
this routine a Jump is made to the local program 
counter of the new RUNNING corouttne, whfch is 
the first in the ACTlVE chafn 

common: lxi b,active 
comout: ldax b 

an a 
jnz 
inx 
inx 
inx 
inx 
inx 
jmp 

comfound: 
c all 

a 
comfound 
b 
b 
b 
b 
b 
comout 

firstout 

lxi h,runnino 
mov m,e 
inx h 
mov m,d 

inx d 
inx d 
ldax d 
mov l, a 
inx d 
l da x d 
mov h,a 
e i 
pchl 

;A;•length<activechain(priorfty)) 

;<ø,c>:~next chain 
;ACTJVE is naver empty 

;firat co in firat not empty chain 

;RUNNiNG:•next CO to run 

;<DE)~•RUNNING.LPC 
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125 
126 
127 
128 
129 
130 
i31 
132 
133 
136 
136 
139 

:•······· ; rielease 

:········ 
;a Call of this routine enables other processes 
~· if any- toget processor time 

re lease: 
di 
lhld running 
mov d,h 
mov e,l 
inx h 
inx h 
pop b 
mov m,c 
inx h 

;(H,L) ;• RUNNING 

;<o,e>;•CH,L) 

;<H,L):•runntng,LPC 
;<e,c>:•old øroorem count 

mov m,b ;running,LPC:•old pc 
eaU intact;ve 

jmp common 



As 

;before; <o, e> • addreaa of CO 

;after: <e, c> • unde ti ned 
• <o, e> • unehanged , . <H,L) • undefi ned , 
• A • 1 i f aet i vation w as not allowed , . A • O i f aet i vation w as allowed , 

reactivate: 
di 
IIlO Y h,d 
m o v l, e 
inx h 
inx h 
inx h 
1nx h 
mov a,m 
an a a 
J p reafault 

an f 127 
mov m,a 
c a l l intact;ve 
xra a 
e i 
ret 

resfault: 
mvi a, 1 
e i 
ret 



164 
164 
164 i********** 
164 ;paøsivate 
164 i********** 
164 
164 ithe -ddress from whtch the coroutfne is oofno to continue 
i64 ;when it is act;vated aoain • normally the LPC or the start• 
164 ;address - is fetched from the stack and fnserted into co,LPC 
i64 ;status is set to passive 
164 
164 
164 
165 
168 
i69 
170 
i11 
112 
173 
i14 
174 
175 
176 
178 
179 
179 
182 

passfvate: 
d t 
lhld 
1nx 
tnx 
pop 
mov 
inx 
mov 

tnx 
mov 
o r f 
mov 

jmp 

runntng ;<HtL>t•CD of callfno co~outine 
h 
h ;<H,L>i•CD,LPC 
d ;<o,e>:•contfnuatfon add~ess 
m,e 
h 
m,d ;co.LPCi•cont,addr, 

h ;<H,L>:•CD,status 
a,m 
128 ; fi rat bf t in status is aet 
m,a 

common 
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182 ;•················· 182 ;sional<semaphore> 
182 i****************** 
182 
182 ;before: <e,c> • sernaphore 
182 
182 ;if one or more corout1nes are wa1tino.the first will be 
i~~ ;~ctfvated ~ otherwise semaphore,sem is increaaed 6y 1 
182 
182 
183 
184 
i85 
i86 
189 
189 
189 
190 
i91 
192 
193 
194 
194 
194 
197 
zoo 
201 
202 

signal: 

squeue: 

di 
1nx 
ldax 
an a 
jnz 

de x 
ldax 
in r 
stax 
ret 

c all 
eall 
e i 
ret 

b 
b 
a 
squeue 

b 
b 
a 
b 

firstout 
1ntactive 

;A:•number o f wafttno coroutines 
;test A 

;no wattfng coroutfnes: 
;<a,c>t•aemaøhore.sem 

;aem:•aem+1 

;at Leas t one wa1t1no coroutfne: 
;<o,e>c•first CO from queue 

A? 
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'************************* 
:send(msemaphore,meesaoe> 
i************************* 

;before: 
• , 

(BpC) • msemaphore . 
<Hrl) • measagebuffer 

; . . 

;tf a coroutine is waiting, the address of the meaaagebuffer 
;is placed ;n co,mea and the coroutine fa act;veted, 
;Otherwise the mesaagebuffe~ is inserted in the semaphore• 

• , 
;msemaphore~aem • 
• , 
• , 
send: di 

1 
o ... , 

: weitfno meaaagebuffers 
: empty queue 
: waitfno coroutfnedeacriptfons 

ldax b ;A;•aem 
inf' a 
Jz cdwaitino :Jump if aem • •1 

mvi 
stax 
inx 
x c hg 
c a l t 
e i 
ret 

cdwaftfng: 
inx 
\dax 
der 
jnz 

d ex 
stax 
tnx 

s11 c a l l 
mov 
mov 
inx 
inx 
inx 
1nx 
inx 
mov 
stax 
inx 
mov 
stax 
c all 
e i 
ret 

a, 1 
b 
b 

into 

b 
b 
a 
s1 

b 
b 
b 

fi ratout 
b,d 
c,e 
b 
b 
b 
b 
b 
a, l 
b 
b 
a,h 
b 
;ntactive 

;no waitino co; 
;aem waa O or 1, sema•1 

;cs,c>;•msemaphore,\enoth 
;<o,e>l-meaaagebuffer 
;into(Mø,msemaphore) 

;at leaat one CO fn Queue 
;<BrC>:•msemaphore,\ength 

;length;•\engh•1 
;if length>O aem remains •1 

;<o,e>z•co f~om chafn 

;<e,c>i-co,.mes 

;co,mes:•message 

A 't 
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313 
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315 
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320 
321 
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323 
324 
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327 
328 
329 
330 
331 
332 
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339 

i******************** 
;re~eive(msemaphore> 
i******************** 
; 
;before; <a,c> • msemophore 
• , 
;stnce wait is a waitingpoint, the LPC must be saved in 
;~•lling CD,LPC, If there is one or more meaaagebuffers 
;in ~ueue, the first is releaaedr and the address of the 
;mess~gebuffer ii pla~ed in celling co,mes. 
;In this case the call1ng coroutine will rematn a~tive, 
;If there 8re no measages ready, the CD is tnaerted tn 
;the semapho~e-queue, . , 
;msemaphore,sem • 1 :waiting measage buffers 
; O :empty queue 
; •1 :waiting coroutines 

receive:d; 
pop 
lhld 
p u ah 
inx 
inx 

d 
runnino 
h 
h 
h 

w2: 

w1: 

mov m,e 
tnx h 
mov m,d 

ldax b 
der a 
jp w2 

m vi 
stax 
1nx 
POP 
call 
jmp 

e,255 
b 
b 
d 
into 
common 

inx b 
ldax h 
der a 
m v 1 a, 1 
jnz w1 
der a 

dcx h 
stax b 
inx b 

call firstout 
inx h 
inx h 
mov m,e 
tnx h 
mov m,d 

;oet old PC from steck 
;<HrL>:•calling CD 
;aave addreaa on stack 

;co,LPC:• reactivatton eddress 

;jump if aem•1 

;<e,c>:•msemaphore,lenoth 
;<O,E):•CD 
;into<co,msemaphorequeue) 

;<e,c>:•lenoth 

;tf lenoth > 1 .aem:=1 

;if length • 1 •••mt•O 
;store sem 

;<o,E>:•MB from queue 

;<HrL>:•CD,mes 

;co,mes:•MB 

pop d ;<o,e>:~co 
call intac::tive 
jmp common 

A la 
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' ' 

'************** 
;intac:tive<co> 
:•************* . , 
;before: 
• , 
;after: 
• , 

(O,E) • CO 

;1ntac:tive inaerts the CD in ac:tivec:hain<co,prto~itv> 

1ntac:tfve: 
lxi 
mov 
mov 
inx 
inx 
inx 
inx 
mov 

mov 
ad d 
ad d 
ad d 
ad d 
mov 
xra 
ad c 
mov 

jmp 

b,ac:tive 
h,d 
l,e 
h 
h 
h 
h 
a,m 

h,a 
a 
a 
h 
c: 
c:,a 
a 
b 
b,a 

into 

;<H,L>:•CD,statua•co.priority 
;A;•priority 

;A;•S * priority 

;<e,c>;•ACTlVE + S•prtorfty 

;into<co,activechatn<prtority)) 
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387 
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393 
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:••••••************************* 
;fnterruptroutine for the e\oek 
i******************************* . 
l 

;All registers and status are unehanged on return. 
;The delays for the messeges fn the SLEEPING chain ts 
;deereaaed by one and thoae measeoes whose delays beeomea 
;O are returned to the answeraemaphores, 
• l 

ieloek: push 
l da 
an a 
j z 

PSW 
sleeping+1 
a 
ielnoaleeo 

push b 
push d 
push ~ 

;save A and status 

;A:•mesaaoe count 
;Jump ff the ehain ts empty 

;save the rest of the registers 

lhld 
\x i 

i c lloop; , 

sleeping+2 ;CH,L);•ffrst element 
d 1 aleeping+2;<o,e>;•sleeping,firat 

push 
inx 
fnx 
mov 
inx 
mov 
de x 
mov 
ad d 
jnz 
j c 

push 
inx 
mov 
inx 
mov 
de x 
de x 
de x 
de x 
mov 
de x 
mov 
push 
call 

l)( f 
der 
jnz 
de x 
mvi 

f e l1: pop 
pop 

mov 
stax 
mov 

PSW 
h 
h 
c,m 
h 
b,m 
b 
a,b 
c 
ielstay 
ielstay 

d 
h 
c,m 
h 
b,m 
h 
h 
h 
h 
d,m 
h 
e,m 
d 
send 

; A • meesaoeeount 
;<o,e> • last examined 
;<H,L> • next to exemine 

;contfnue if B•C•O 

;remove massage from cha;n and 
;return it to the anewersemaphore 

;<H,L>:•messaoe 
;<o,e>:•next measage 

;send<answeraemaohore,mesaage) 

h,sleeping+1 
m ;deerease aleepino.lenoth by 1 
iel1 
h 
m, O ; i f the chain fa empty sem:•O 

h ;<H,L>:•next measage 
d ;<o,e>;•old measage 

a, l ;old,ltnk:•next measage 
d 
a,h 

A\2 



Al3 
424 inx d 
425 stax d 
426 d ex d 
427 
427 pOP PSW 
428 der a ;decreaae measagecount by 1 
429 jnz i c Uoop 
432 
432 ;no more measages and the laat 
432 ; measage in the ehafn w as removed 
432 x c hg ; <tt, L> :•old measage 
433 shld sleeping+4;sleep1ng,last:•old 
436 jmp iclrestore ;exit from loop 
439 
439 ;the deley is still positive: 
439 ielstay:mov m,b 
440 de x h 
441 mov m,c ;store delay 
442 
442 de x h 
443 mov d,m 
444 de x h ;<H,L):,.message 
445 mov e,m ;<o,e>a-next measage 
446 x c hg ;<D,E) <•> (H,L) 
447 
447 1clcont:pop PSW 
448 der a ;decrease messagecount by 1 
449 jnz iclloop ;exit f f meaaagecount is o 
452 
452 
452 iclrestore: 
452 pop h 
453 pop d 
454 POP b 
455 felnosleep: 
455 POP PSW ;restore reoistera and St8tUI 
456 e i 
457 ret 
458 



symbols used 

a 
b 
c 
d 
e 
h 

cd w a 
k 
l 
m 

iemp 
aet i 
re ae 
send 
firs 
re le 
slee 

s1 
sque 
fem p 

,..., sp 

" fe l1 
fe le 
pas s 
i c ll 
icln 
i c lo 
run n 
iclr 
i els 
inta 
res f 
into 
re c e 

PSW 
wque 
wait 
sign 
comf 

~ comm 
como 

w1 
w2 

end 92 
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256 
458 
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240 
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17 
265 
194 

85 
6 

419 
447 
164 
378 
455 
361 

15 
452 
439 
339 
160 

23 
285 

6 
229 
202 
182 
103 

87 
90 

321 
312 
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******************************** 

AFSLUTTET NORMALT 
tid l 25 
linfer : 102 
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