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In the foreground, pr.·ogj:arns a.J:--e eY. ecutod 1,•.ritl1 j .11 a tuu.1•tiJ..e,rel 

p~ iority system, based on pri ori ty interrupts. 

llaraware interrupts a re connected to the highca t levels and 

t h2refo:ce have p:ciority over sofhia:r:e i eve1s, to 1·1hich use::c progTams 

c.a n be ,cmmectede '.l:he user can fj_x these Iff i o:ri ty 1evelB 2.s h E-: 

wi shes, excep t for some. har clwa:ce:: i11tei-r11p t s which have fixed 
I 

priority levels. 
JP ,, ,.j . . . ../ ' J / /,, / 
<;:) ill <.nf.. fl t f/ ,{A,1,l &'., , '/ //, {,';,-({>~ · 

This ~ys t em provides for the following r eal-time f acilities: 

mul t :il--tasking 

time-slicing 

prog~am activation under timer control 

reentrant routines 
fltYl<li1A'J t i, /AA-•": <J_,,.,,~1 e ii _ c-_•t,;;;c . 
dynamic vload=1:-_:i_:i.g_2..f d.J.sc-resident 

- c..S r:u·,:✓-/.;_.:,.o,r 

Fo.:r. th~de purposes, the foreground area of memory can be 

d~vided into ~everal partitions , for different func tions. 

C.ommunication between progi·ams with d,j_fferent functions in · 

ci.ifferent partitions is possible becaus0, if the mcmor;y- protect option 

is incJ.µded~ they are rrotectecl e.gai.nst writing: only ~ e,ny proe;::-am C3,n .. • 
read da,ta locci.teo. in any p(lrt:j.W.on. 

p·:r. .. og:cams nn.1st be connectecl to a le·vel b·ut~ i11 a.ddiiion, the l)O?S:1.bilit~t exis-L:-s 
! 

t.o connect them to a Real 1I'i.rne Clock or to a time:rQ 

Progre,ms on disc ca n be loaded o.y-na micc:~lly into a S})eGJE l pc.1.rtitiono 

If necesrn.1ry ~ such a proe,1Tam can b0 sw8,Jl})E:d ou:c of rn&mor-; Jack onto disc~ 

thus releasing memor,; space for 8, p:cocram oi' highe:r.:- p1~iority. 
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l"~ci.o)~ it~1 ;)\· d. -t:.(:~r, 
•· ~ r .__,._..._ ,.._ ,._.....,-.,_.,, .,.,,...,..,....._ ... ._ ... ~~-

The h i{!)'1P:r. -f.h0 leve l nurnbej'.•~ the lu;-:cr its pric:i:::ity., i ~e~ l (Ne1 0 has the 

hig-h(,st , 63 the lowest 1n:ior:i.t;y·. J?ro:n this j_-r_; follows tha t ba.:cd,.-✓zu:·e i nt e:r·rLJ.}Yts · 

Hardwc;.:ce Inte:r:r-upt Lines 

To the;se lines (memory· locations 32 through tt-3 2.nd 96 th:rough 111) routines 

a, __ -re co nnected whi.ch are required to service interm,,l or external hardware 

inte::r:r upts ~- such as from :power failure~ real time clock~ yie:i::-ipheJ~al devices P 

Th1:1se routines, connected to any of the levels O through 47 9 will, when 

called th:rol;,gh an interrupt 1 ~cun on the priority l evel associated to that 

interr upt., ·Onl.y a higher prio:l-:ity interru.p-t ,.rill be able to over:eulc~ the 

. ru.nni.:n,g one q 

Some o.f these hardwa:r·e int~rrupts have fixecl priority levels in the standard 

monito:rs delive:ced with the systems., If the user wishes to fix these prio-

1.·ity levels in 2.nother way 9 he mus·t change the monj_toro 

0: · power failure detection 

1: 1..."(H (mo~Hor request); 

stack overflow; 
. ! 

illegal !code used 

2 ~ real time clock 

,~ memory ~rotect; 

privileged instructio•n !used 

4: <7.r0)1trol ;r)a11el 
, I I 

l'ioreo-ver 9 if any of the f O Jfl 1. 9:ing 
. ' \N 

i 

ll 

.. • 

peripherals a:ce included in a configuration 9 

(\ 
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9; disc 

10: li~e p~inter 

11 ~ ca:cd reader 

'. 
When an int!eJ:rupt occurs, t wo re::mJ.t s are poss .i.ble: 

- if the pi,-og-ram being executed at t l1e time of the int ei-rupt 

is of a hi.ghe1:· priority~ the intcJ:T1J.pt :i.s not accept ed 

]mt must ~ymi t unti l .. its priority level can be serviced , i.e. 

unt i l it becomes the highest J.evel i·equesting c entral 

processor time. 

- if the program b e ing executed at the time of the interrupt 
' i 

is of a lbwer priority J the interrupt is accepted, i.e. control 
I 

is transferred f1.'om the running pro_gram to the program required. 

to service the interrupt (the interrupt routine). 

If the interrupt is accept eds the running program is stopped 

at the end of the current instruction and bontrol is transferred 

to the inte.rrupt routine after regist e~· AO ·and the Prog-:cam Status 

1,forct (PSW)i ' 1have 1)een sto:red by hardwax~ - in the sta ck., As it is 
--·- · · --- . •:· ! 

mandato~y _ for the .interrupt routine to 1ise -only the registers~ 
! , 

A1 through AB, it must itself take care of' saving the contents 

of these registers in the · stack as well as any· other parameters 
t; 

of the interrupted program that need saving. 

This stack is handled a.utomatical1;y by the monitor, using .A 15 

as the stack pointer. Therefore it is forbidd en to the user 

to use r _egister A'l 5 in his instructions. 

Note; One of the interrupt lines is 2. common line, able to :.3.CCtc:pt up to 16 . 

' signalse Tlnis line can be connected to any of the hardware interrupt loca-

tions and the signals on the line can be inhibite.d or enabled by means of 

I 
I 

I. 
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CJ.. r;r.=:~. sk: :to{rtn\c·r,. \,n.:.·:j_t t tir1. i r1 o.. \-;-:n.-: -i ns·l:r ctc~t:i i::>rt t.'I 
' ! 

}I o~\"re::·~to:r.\r.- \·ihe:c. tl'1.is ·cc··;r1:J o:r1 li.i_ . .!. O. is c~) 1Jnr_: 8te (1 to 1c;\:·e1 0~ .i t j _;J a. (l·v:.Lr...;ed t o 

' r1~ . .r1d. cb.2J.:·ac: t ,:~:r o.f ·i~be rr;c,_.clc rt~~J.tl 111.r.1,;r 1)e bette:r.: J.c~ _f t ·Lrn:na~~~.1<:cd. 9 i e-E! « (:112~l1J.c0c}.i" 
I 

Softwa J:'e Pr:i. cp:city Le:vc1;:; 

1,:r.io:ci ty J.ev els 50 to t*-: ::.n'e cc.mrn:,cteo. to f orr:grou.nd u s e:c t asks e One or moJ:·0 

i 1: i d ' ' - ) ·1 . m_L 11" "",·, n J\·,.c:.•,.~ ·1-:- •,·., 1·.•.·r,1c, . + ·b,,>, f:l,,c •i--, i' ' 7· ,,_,., .. t,"P Q'. p:cogxarns may·, 10 corn.1ec ;c · i:;o i::11e sn,me .eve.~e · , "' -~ "'., . , _ v • , ,, , ~ 

thTough moni~col.' reque s t::; o:r.· opel'a tor contro1 s't.e,-t.ements e It i s J)Ossible fox· · 

one t ask to 2.ct :i:vate 2.nother one . 

I I 

Rci;ro.ests for . Ecctiva ti.on of a p1·ogr ?.m are hand.led by the cLLsp2.:tcher ~ ~. monitor 

·pax:t (on level 48 ) wb.ich divides the centra l rirocess or time so as to start :r:ro­

grams a,ccording to p:riority" 11/hen the disp3.tcher sta.:cts a 11rog.r.:ctm9 it pJ.tMJl'<fJ 

, I • ( ) the level connected to tha t proira,I!l i n the Pr:Lori ty Leve l r egis t <n: PL .• 

r egis te:e cons ists of 6 hi ts ancl:i consequently,: can ho1d. any nwnber from O to 

6.p O '.Vhe PL- x·egister always conta ins the level numbeI· of the :eunning l)I'ogr a.m or 

routine& I'h:CtS~ upom int fc rJ.:1.1pt 9 the dispatcher c.an com1)a:ce the level of the 

intern:qJtingi program with the contents of the PL-register which conta, ins the 

) . 

lcvel ' of the rum1ing prchgramo 
i 

If the inte:r:-rLlpt wa s made by a FCog-.cam with a .higher 

priori_.y lev,el than the one currently conta ined· in the PL-register 9 the 
I 

nmning program is stopped 9 the level of the inten:-uptine y rogr am. j_s placed· in 

the PL- r egfater and this p:.cogTam is started~ ' 
I 
I . 
I 

Memory Allocation 

The lower ~art of the memory is ~eserved for the monitor. 

The upper , art is available to the user and can be divided into 

. a Foregrouncl Area and a Backgr o1.md Area, where a further sub-

division into different par titions is possibl e in tha Foreground Are~ . 
! 

.FOJ;'Bgrouncl Area 
i 

. ,. 
In this par~ of the memory -t;he real-tin1e processing takes 

., , place<> 

'1 
I 
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1.f ll (' i.' o rc.·~ln_,,,·x·c.:1J.l1d ' C!f?,11 l : f~ d . .i. 'l:L d ed .i D t O ·,,_.J,~J .. J.•t.i. ·:v· _-i_ n.n ~~ o .f r- ' .. - ~ ~~ ot:.:t' ·t<{f•i.:O;:~ ~ 

Gt}C b. t:;,r1;e b.c.\v·ir~-G a. ~t?a.:r.t .lcu.1 ~11~ ·:r-unc t.i or1 {; ·up to se\rc11 pa.Ttitio:n :::: 

a ·b least 1k words ' 1or1.g a.n.d, i:f loi1g·c:fr~- ruust CCJ11~3i.st, of 

contiguous blo ck s of 1k wo~d s. I t is poss i ble to define 0nly 

cert.rt.in types o:e J?C~:rt:i.tion.~ :oo t rnaJ~in.f-s 11se of t l1e l)O s sibility 

supe:rvise +]1e' "' '.,.·._·r-,c;1_ti_ 'o_·,1 . . (> .'_,' · '1:' t ·,n 13 u_r, .. :e·L, -1- ~ -,1- s ( c· on:1·,,-, c ~-rj d -l-o 
.., '-- - , V - - '-- !:' - .. - - I,,,:-<, i::, ... , : , . - v L, C - L, 

1 "'ve l ,- 5·0 ·t o c: ·" 1 ,,., d J_•n ~ ··, -1,J.; ·•0 •· ·•1 - ··'- · l · 1 l . " . -- .. ,.:; )C.: 1 C,,J. l, . 'c __ , l, \.:'.J • . l.c!p l, :rou:·;J_rws \ GVC➔ ls O 

to 47 ) : 
The fo l lowi ng memory partitions can be defined ( by opera tor 

control message DP) : 

Il.EE1J'1.'RhlI1l1 

SDI3ROUTJNES ----'-· 
PO Pi P2 to P5 P6 P7 

' · . 

PO: 'l'~ i s par tition contains the bootstra;p , int errupt 

locations and monitor . More over , the reentrant sul)routi 11es 9 

i . e.· sub~outines which can. be ca1led. by any. pr ogr am~ 

are also J.oadedinto thi s area. This mu s t be done at system 

g~neration time. It is- not possible to a dd new subroutine s 

d;y-:namically. 

Pi: This partition can be u s ed by foreground programs to 

rf3serve space for buffers (,t Get Buffer I monitor r e.quests). 

P2 to P5: Up to 4 partitions for re s ident .foreground pr ogr ams . 
(/,M al' 4 /,,~,c. 

P6: A partition where p:cogramsl'c-an be loaded dynamically ( 1 Act:L vate 1 

monitor r e quest) from disc to b e execut ed. It is po s sible 

t o have program swapping in this area. 

P7: J3~ckgr ound area. 

' All user programs loaded into the same partition are allowed 

to work within the boundaries of that partition cluring a run. 

All have the same memor y' prot ect ion mask . This prot ec tion is 
' agai.ns:t w:L'i ting on1;r; any program can read data loca t ed in an;y· 

pa:r:.-·ti tion,. so a s to make interprogra:m communi cation po s sj.ble. 

6 



level, 63, thG lowest lev0 l . 

AG ment~oned above , 

I n terrupt Routines 

An i n i;(':c::cup t rout ine is a special p:rog r2.m cal led th:r:-ou g-h an 

in terrupt to t ake a specific act i on when a c erta in event occurs , 

fo:r e_xa,r,'1pJ. e when an optional in s t:ruction is u sed which is not 

provided f or in a parti cular confJ g~urat i on ( illegal code interrupt: 

a simula tion ronti:ne :i. s executed) Ol' when the con trol panel 

inter:nrpt button i s pushed 5 e tc • 

.lu1 int_errupt :coutine runs with the h ardwa re interrupt level 

associ a ted to the inteJ:Ti1pt signal through wlliich it is called .• 

Ea ch i d te r rupt is associated to a location in memory which contains 

the address of the interrupt routine. 

If a user wrifes an interrupt routine, to be con.nected,to one of 

the int1e:rrupt levels, he must connect it to the correct interrupt 

level l 'ocation, ···· · 

This ma y be done as follows: · 

F ' 1 a rou.+ine labe1,:,,1 J]1JIJ.1RO. is to be connected to interrupt or examp 8 1 v_ '-'U. -

level 10
9 

so the starting ac1ci.:cess of the routine has to be ioad.ed into 

memo:c·,y- '.1oe2.-tion X 1 541
t ., This can be done ns follows~ providing a relocata1)le .· 

rout inei 
i 

IDENT 
I 

I 
AORG /54 
DA'l'A Ili~:RO 

HORG 
I 
l 

I 
EN1) 

interrupt r-outine 
1 . 
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I.' 

• I 

and bG written in master mode ; u sing only the regis ters A1 

the r outine must provide for savi ng the cont ents of these 

regist~rs of the 

~:lw s t ~. ck is ha.ndJ, ed a.u t ome tical l ;r by the rnoni t o:r., ',vi t h A1'.:, 
i 

a,s ste .. Clr r>oir1t (::1: e ~~b.e ·1__J_se:i:· rn;1y :n.ot 01)era,t e on. t l1is r egis t er" 

Any otho:r reg:i. Gter s c::r·, .1:Jaramet e:cs which the use:r: w:a.nt s t o save 

must bp st or ed in a save area , t he addre ss of which i s given 

in t he Ptogram Contr61 Table ( see bel ow). 

I f this i n t errupt rou t i ne i s interrupted , t he 

t he s t hck and s t ored in the save arBa of t lia old progr am. 

Then the regi sters A1 t o AB of the interrupt ed r outini are 
' . 

placed -in the· s tack. At the end of t he interr upt routine the 

revex-se px-oc ess t akes pla ce and a1J. reg:isters aJ.'.'e restored. 

Software Level Programs 

The se are programs belonging to user :basks connected to 

any of the levels , 50 to 63. They are activated through a 

monitor reque s t or an operator pontrol message i after v1hich 

the dispatcher starts them according to their priority. 
t; ! 

After loading of a program1 all the relevant information 

about it is stored in a Program Control Table (PCT; see below) 

and the program remains under control of thB monitor until 
C 

it i s terminated. During this time it passes through various 

states, which are recorded in 

the PCT: \ 

- inact ive: the program has been connected to a level but it 

has not been called yet. 
I 

- -acti~e: the program has been called~ but is not yet termi-

nated.. 

wait , for execution: the program is ready to 1.1se central 

proc ~s-sor t:ime , when it· has priority. 

wai t ; for an e:1,-:e:nt: the program has given up control voluntt-

. \ 

l1 
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0:1? 01~tr>1J..t :; .cir!.d 5.::J \-.r:J.:L. t.i:ng fox· tl1}1t e\re1.1t to ~)CG l 1. :t: ., 
- I 

( lJ ~ P ~ ~ :w1:1er1 a. ~p 1: ot:·:2~1 .. s i. n ir1 "f):::-;·u '.- : _µ s ts t c~ 5 it is ,-12.. i tin.[; to 

be res~arted by the opsra to~). 

1·1c1;3 :-; ~::.\ -Lt. c~n- 0 11 to tb. e d:L;.:; c; i.11i ti aJ.1;r :• it r~n:t s t tl1 011. l.J.~.i.,·v e l:,e cIJ. 
! 

' 1-wh·i ,y1 'it on the ·- ·- --- , .. r· . aisc, of the same length. Such programs must 

be l oaded in the 
I 

2 . .n.d may expect to lje 

fJWe,1::.,pe rJ: l:Ja,ck or1to di13c during ex ecution~ in favo:r of a higher 

lJJ:io:ci.ty 1n'og:ca.m, Thus~ for these p:r:ou;ramfJ 9 two a,dd..i tional stat e s 

- loa ded: 1-vl1cm a di s c res idcmt p:cog :cam has b oen loac1c-o d into 

- memo:i\y- ( eithe:r the origina l or the swapped version), 

- swa ppe~when the loaded disc resident program is swapped out 

of me~nory and r e co:rdod onto d:i.sc a s a swapped version, 

di.fferent from the o:d.g.i.nal orn•0 

The Pr~"ram Control Table, built by tho monitor for each 
-----··•-: .. - ·_ '. c.") · .·-----~~ --·--- - -

program loaded, co'ntains the followi ng information~ 

0 I 1 2. 3 I~ I 5 I 6 7i8I9110J:.?. ,12113114 1~2_ 
P no 

f GRA N 

NAN}~ ,,- o/J..-
1--------'------------------·-·-·- _.....- f,1.,·rJJ,'.l/f-c1c'/' ;,11,,C-

H - -- 1,-vf--&l 6 

s 
I 1vEt-11r com1'r ---~ STA'I'US 

ncB jUJDIIBSS (WAIT ) 

:f~B JJ)DJ{8SS ( f,_ ('TIIT 1\''11V) --V . • .-. . . .. .:..:J 

PCT 1\.:0DRS;SS 

SCHEIJULI:'J) Ll1.BEL iillDJiE:.;S 

CHA:Clfli~G , LTI1K 

CHATI-TJJ-J.G POTnTER E'Olt LYN.l\lUC BUli'Z& .. R. 
I 

0 I 1 I 2 I ~ j /j. I 5 ( 6 I 7 I 8 I 9IJ.0 111 I 12 I 13 114 I J.5 

I' 



- wor d -4 contains th2 start adtlress of t hs program. 

the program ls -in mas~er mode. 

If S t.1-1:1.B the main prog:uu11 

. 1, this is a scheduled label. 

it is t he address of this Program Control Table. 

:Bit 0 : L==O, if the program is active, 1 i f ina6iive 
1.) ~ ., .• 1 : P ,= 1 .lJ ~L lJ I 

' 
]3it 2: 

]it )! 

E=1 

])=1 

1 

' 

if maj_n program has exited, CJ :i.f scheduled la1)el e:x:i t 

if' prog:r-a.m is dis c ref.-l ident; 0 if core resident 

J3it ft, ~ L::,,1 
j if the program has be en loaded (disc-resident prog), 

0 if not 
J3it 5: S ,.-,,1, if the J?:rogram has l)een swapp ed , ·o if not 

J3its_6 ,- 8: PN= partition number for thi s program (from Oto 7) 

Bits 9~15: event count 

- word :~2 contains the ECB address on which this program is 

waiting if it has given a 1Wait for an event 1 monitor request. 

word +4 contains the ECB address for an 1Activate 1 monitor 

request for another program, tq enable that program :to wait 

for this one's exit. 
I 

word +6 contains the address of- the Program Control Table of 

the activated :programo 

- word +8 contains the ad.dress of the f.irst ' scheduled label in 
"' i 

this program. 

-. word + 10 is a chaining li111<:. If there are more p:r.0grams on 

the same level, , this word points to the PCT ( status word) of 

the.next program and. so on. The · chaining link of the last 

program points back to this PC~:. In this case, F=O. 

It is also possible that several p:rograms have made an 1Acti.vate 1 
I 

monitor req_uest for this one . In ·tha,t case these r eques ts are 
! 

queued ~ link--tables are built for each program in the queue 
! 

and the cha ining- link points to the first word of the link-

I 
l 

' l 

. I 
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I 

ta·ble ~t)G1o:ng:iJ::i.g to tl·.\c f i .r f3 t p J-: og·:t:·D..111 i11 tl1 0 q_Lle·iJ_(~ ,, .As f o1J. 01:I:3 :.' 

.1'/ i11J.f~ PJ~oc ·1 rc;J, l)l.t: :e:t:t CG-? 1'·1.:r;·;-17~,·>-¥"~-~··~--~'-~--7 -,:-~"''"'1-, -. ri·,-;·;}~-,,.--~-,,~--~-~-=-'·'i~--~""' 
(_ . (• ·' I f,\ I .. t·CS1 a-::lc1.:ti::-,r::s Jl ) \ i i \ h J / _., ______ . ____ ,, ____ ,_ _ _.._.;.,.._ ____ /.. .. ; 1- - / ' --- ... ,.. . =, 

__ :.Jc:h e,J. .. __ Ial) e l _(1,6 )J i ( A6) · I 
Pro,,.., :t'fa.rno ( A7) i I ( n ', . · j -----• ··t, _ ________________ _ -----·j , .. !--LL...- . _ ._ - ·--~ 

._;cs,:B_add:i..'ess (f\-8.)i l_(li.8_) __ ,. _____ _ 

etc; 

The l ast link 'point s ba ck to the cha ining 

Jink in 'the :PC1.T.1. 

lit 
\ 

- word +12 contains a chaining pointer for a dynamic buffer ; i.e. 

-
the address of a buffer res8rve d by a f Get Buffer 1 :ceciuest_. 

word +·14: J3its 0-2 :. disc unit number (from Oto 7) 

:Bits 3-15: disc or sector address 

0: this bit is set to O in case a reserved buffer 

overflbws. The program is ~ut in wait state unti l a new, l arge 

enough, buffer has been reserved. 
I 

word +q6: )3it 

·, 

Bits 1 to 8: disc sector number. 

Bit, 9: SP=-1, if th:bs program is swappable 

O, if not. 

Bits 10-15: contain the priority level of this 

program. 

word +18 ~ It is not all ow,ed for the user to specify a 'Wait 1 

reques;t in a scheduled label. I:ri emergency cases, the 

~onitor will do this and this word is then used for the ECB 
addres·s. 

g 

( 
• I 

. ) 

. i 
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Co.n.t:col ~p3TiG' 1 j_r.i.tci .:c:c~1}?t b}'· u J_J~::.1. -~--- ~ -.. _11.·" \ 11.'l 5 r; j:cez.;·;:;A}. tr:J ir1 ~ 

J z 
-) 

14 

16 

17 
18 

19 

I 

Level 53 · i s r es t art ed o 

L:rnt ty}l~\·Jritc:d .n t e::crupt ~ . /\ 

• , I 
mon:u;or~1 

I 

active~ 

findir., ~ 

I 

Leve1 · 53 is res tarted. 
1 

PR interrupt. 

J?r-iori t-y) • 

Level 53 gives I/0 monitor r equest (LKM:) .fl[r 
1wa:i.ting for an event 1 o 

(It was already wait{ng~ bu
1 

• 

I 

20 Honitor starts level 54" 
21 Leve l 54 ' starts running~ · 

. , I 

ST 55, so level 55 becomes 

PP, so 53 from here on is 

the LKM int,::, r rnpt has a higher 

})P inte:rrupt for level 53 , interrupted by PR inte1.To.pt. 

23 • PR .inter~u.pt, then PP interrupt routine is restarteda 

.24 Level 54 is restarted~ 

La.s t PR interrupt fo:c level 51., 

26 -PP interi:v.pt ~ for level 53,, I 

27 
i 

lfonitor decides to J~esta rt level 51 -(:Lts Pl input is ready .. ) 

28 Level 51 is restarted; 

29 PP inte:c:ru:pt~ for level 530 

30 Level 5l ' is restarted c 

31 Level 5J. ·gi-,res monHor req_,.1.est(LKM) Exit: 51 ·becomes ina.ctiveo 

32 Last PP i.nterru.pt for level 530 

33 Hon.Hor decides to r estart level 53 ., 

34 Level 53 :is restartedo 

35 Level 5J is runnin.go 

36 Lev el 53 '.gives monitor req_uest (LKH) Exit: 53 becomes inacti·ve,, 



42 Le~~l 55 i s st~rtect. 

I .. r ··· . . , , ( ... ·,-., \ 
. . :c~reJ. )'.J CJ.VE?f-3 e. 111.on.:;.:coT :r:c~crues ·r .... ~LJ'.LJ eta:te of 

I 

t -i.-r~.1.. :±.-t:i.ng~ fo~c n11 e·vE?. r1t' , .. 

45 5.cl.le 1 • } \Y/1 l C ."J .i.s on level 49 •. 

4~ The i dle t ask is started e 

C 
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time f a cilit i e~t it i G necessary th~t they be connected to a 

For interrunt levels, 

the directives given by the usor to fil1 the associctted. 

hardware locations with the starting addresses of t he interiupt 

For software levels tho connection mu s t be ma de by 

- operator control m8ssace CL; or 

•- a rrwni.to:r request fro m another pTo gJ:am ( 1 Conno ct a Program to 

a Level r) 

For the ~a~kground level the connection is made by the loader. 

Program Swapping 

In order to use processor time more efficiently, program 

swapping has been included as a feature of this system, 

During ~ ' program run, i ·h is possible that the execution of t he 

:program is halted tempo~carily at certain points '(e.g. · pause, r/o). ,-
To a11ow parallel processing· of other disc :resident programs, 

the monitor can then swap the ~uspended p~ogram back onto disc 

to make room for another one. 

This fea t ure entails certain ~estrictions: 

- swapping is possible only .to and .from the dynamic area of 

the foreground (P6) 

- Any internal buffers, e.g. for I/0 and tvent Control Blpcks 

of a swappable program mus t be reserved and used in the buffer 

·pool (P1). l"or this purpose, there are two monitor :ceq_uests: 
,·.~" . .., r--

11 Get Buffer 1 to reserve a --buffer and I Release Buffer 1 to release 
I ; 
lthe buffer space after use. '--, 
- :When these programs are stored on the disc for the first time, the user 

um.st define ,-rhethe:/: a pJ:ogram is swapJ)able or not, in the operator 

control message SA. If a program is declared swap.pable, the 

monitor will reserve an area behind the program on the disc. 
; 

This area will have the same length as the swappable progr·am 

and will be used to store the p:rog~cam in case of a swapping 

proce.d\ue. 



another p~osram. It i3 possible , however, to store subr0u tines, 

load ed into t h J. s partitlon at monitor load i ng time and it i s Dot 

instructio~ as follows: 

Cl? A14-i < sri.broutin e name> 

I.f a r eentrant sub:cout i ne :i.tse1f nseds memory space, it must get 

1 Gei:; J3uJ'f'er 1 • If this rou tine wants to ca ll anothe:ci also reen-­

t ra:nt r:mb_Toutine i it n:nrnt reserve two extra w6rds .in thi s lJl1ffer. 

Exampl e: 

PSW + AO (P2) --{> (A14) 

Program p•j starts running. 

CF is g'.i ven, PSW + AO of P1 are stored in stack, of whi9h 

address, is given in A14 arid subroutine ROUT is sta~cted. 

-. Program P2 interruptsi PSW and AO of ROUT are stored in stack 

specifi.ed in A"15 and P2 starts running. 

CF is given, PSW + AO of P2 are added to the stack specified 

in A 14 and subroutine ROU'l1 is started and allowed to te:rminate 

wi.th R1I11T A 1 4. 
- J?2 ;Ls resumed and allowed to terniinate normally. 

Vj_a A 15: subroutine ROUT is resumed and allowed to terminate 

with RTtf A 14. 
- p-J is :C'e sumed . 

I 
Note: tbe stack indicated by A14 has to be reserved by the user 

in PO ; the stack i ndicated by A15 is reserved and handled 

by ·the monitor. 

f.. r , .•' - ..:-. 



! 
For software lcve] time- cl icing[ is possible, Le. 

! 

This funct ions a s follows: ' 1 

Let us asaume tha t l evel 52 is connea t cdj to a timer, e.~. ~h e 

:r·t.~c1l tirne cloc}cs a.,:nd a..l~;; o t o. a 1>.x·o l(:~:1~cu11 e f) :nta.i:n.i.11c; tb.e n1011i t()T· 

:re c.1.·_u G st v/h j c b 0tc t -i "r"' t e ,., +J-, e ~•-.r·j t "il ·1 r 1 ,.,, l)·,,bc c ;1-•n'.' 1" • ,.,._ • ,', • {_ ., •-\ C<, .,,, ,_, ,_ I .I I h.,.; \, o# I\,.., ---• •l•t:) .~• _

1 

/ - \ .\...., , '-" 0 

c•1,r-L +Ch ·i 'Y' 'Y ).) ( •• V __ __ ....... ___ b 

I 
I ~,·- i· ,., 5 i:: Jf.f\.. ., i I 9 ) 

LKJ.'I 

:0.1Al1A 13 
I 

LKl\'I 
I 

:O{i.TA 3 
I 

1I1hi s ca lling seC}_uence 

request s switching 

on l eve l 55. 

1 Exit' monitor ~ce que st 

to go to level 55. 

Level 55·has t hree programs connected to l it: A, 13 and C. 
I 

At a n int errupt of the real time clock (every 20 millisec0i1ds), 
I . 

the program connec ted to level 52 perfor+ns the switching request 
i 

and exits. Provided level 53 ·or 54 have hot interrupt ed, the 

dispatcher then ~ctivates one of the prorl ram s A, B or Con level 

55 ~ to whichever one it wa,s p◊-inti.ng: 

This program then s tarts running: 

- un til it is interrupted by 53 or 54 or a level of higher 

priority than 52, or 

- until 2Q) milli seconds have passed. Then the real time clock 

gives another interrupt_and control. is returned to the program 

on level 52. Another request 5.s perforr ed~ level 52 e}:its· 

and 5 • bar r f ng higher priority interrupt1, the next program 

o:o. level 55 is started, to run until another 20 msecs. have 

d h . h .· . ' . l t I passe or a ig er priori -r;y J_n-;errup occurs. 
~ . , I 

This se~uence conti~l~es unt il the progI' am5 AsJ3 and C have had 

enough :processor tim, to be executed". 

Ifs :fo:r· , any reason itiE is desired to liydt the interrupts during 

switching as much as_ ossib. leJ, the swi r ch request and the clock 

• can be connected . to l,evel 50· and the programs to be switched 

1
i to lev~l 51. In this icase, only, hardwa I e interrupts can int erf ere . 
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CIO star~ and CIO stop i nstructions. 
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' to CC'}.:neot a progr2,r:;} •/h.ich he.s f.Lrst bc;en conncc.tecl to a lE:!VeJ: 

to tllc clock al r:;o , In th.i. s we..y~ a p1·0 0-rarn ca:n b'e actj_v[~ted 

tJ.1rc1.1.gl1 c.J.ock . in te-:c:r,::.pts. 

l:nnut/Outuut ~---.... '·-- · 

7·11n°-+/ou·h ·"· ·1· 011erat·i ·ov,"' a·re i' 1·11·. ·:-.J·_t1+ e, a, +J.1·,,o-l'g1.t1 a 1nonJ·_·1·or r ea_-_\:;_nst. for .. '"'_1_ e · .. ,.-.· .".1_~ .. _ J:' \.C V • U .1:J U. V J:' , •- , . J.>--' , . , . ~ • V V .L ' - - I., • C, - . 

At · System generation time the I/0 mod.ult'? S 

are filled with ~he necess~ry dat a. 

. . , 
ll18lCl8 the monitor 

In . the I/0 requests in hi s program the 1n-ier indicates the 

inpu t or output functions he wants performed . The se func tions 

are of tln·ee types : 

- :Basic I/0 requests: these reques ts are meant fo :r binary: I/0, 

as the monitor does not in this case provide for da ta conversion 

or character checking, only for control command initialization 

a n d ena!-of-opera-bion signals. 

- Standard ASCII I/0 requests: for these requests some faciliti es 

are available~ such as error control chaTacters and data 

converS'ion fi·om external code to internal ASCII code and vice 

versa. 1he characters are checked £or end-of-data and they are 

stored seven by seven bits, two characters to a word. 

- Standard: object :1/0 requests : · ·for these reque s t s the foil owing · 

facilit~es are available: error control characters, checksum 

and data conversion from external 4-4-4-·4 or 8--8 punched tape 

format -to internal 16-bi t format .• 

If a u ser has a non-standard device in his configuration or 

adds a new device 9 the interrupt routine he writes for this 

device 2.lJ,ows him to have direct cQntrol of it., 

P...::..1.y I/0 oper at ions in such a routine must be made through this 

type 0£ request. 



operati on i s t o be perf crusd ( s e e •--

F':Ll e Codes 

Filo codes are used for t h e purp ose of r ef erencing file s 

and device s . They cons i6 t of t wo hexadecimal charac t e~ from 

x 101r tp X' FF 1 • Some of these fil e codes a re standax d, i.e. the 

user is bound to specify ~hem, as they have been incorporated 

in the system: 

X'01 1 = Standard Source Input· 

X102 1 - Standard Listing Output 

Xio:3 1 == -Standard Punch Output 

X104 1 = Standard Obj ect Input 

xro5 1 = Qporator 1 s Typewriter (Input a,nd Output) 

X10A 1 , X10B 1 , X1 0C~, X1 0D1 are reserved for di~c units. 

XI OE 1 -- Standard Library Input. 

X'OF 1 = Standard Program Input 

File codes are ass igned by means of the o·perator control message 

AS. 

User file codes, i. e~ the fil~ ~codes that are not standard but ,, 
can b e assigned by the user as desired, are a ll codes from X1 10 1 

through X 1 7F 1. 

'.Ph e file codes from X 1FO I through X 1FF I must be defined at disc 

initialization time, to ~e used fbr data fil es on disc. 

Device Addresses 

Wl1en assigning a file code, it is necessa:ry to specify the address 

of the device to which the assignment is made. It B1-wii-ld, be noted, 

that some of these devioe ad.dresses are standard. They are t 'h e 

following: 



I. 

X 104': cassett e ~ape 

X1 20 1 : punched lape reader 

x 1 30 1 : t ape punch 

X 1 1 F 1 :. J)j_rect Hemor;y· Accef.H, ChanneJ. (m-'J.AC) 

X1 2F 1 : Memory Increment Data Break (MIDB ) 

X I ,;·_l"_t! t TI E;>ral . ti· 1·0 e cloc'·· .., • ..l ,O, ... JI • - h 

X1 20 1 , x 1 30 1 and X1 10 1 are fixed by softwaxe to have standard 

confirrurat.i ons . 

r:L111e DMAC and adapter must al ways have a.cl.dresses X 1 1}l71 and X 1.0F t 

because of their priority. 

Device )\fames 

1J:he following d EfVice names 

TY: Operator 1 S typewriter 

TR: ASR ' tape readeJi 

TPi ASR ,tape pv.nch 

PR: punched tape reader 
pp~ :tape punch 

LP; line print e:c 

CR: card r eade:r: 

CP: card punch 

NT: magnetic tape 

'I1C: magnetic tape cassette 

t / 

arc used~ 

I 

i 

i 
! 
I 
i 

.J 

" 

/; 

r 

/:.l 
I , 


