
·T L lie (1 uc U fil'_ 11 t cl C ;.:.c I"j L, (!', PUIli":. cl ( ) · ... 1 \h). (':'. !\~q .1.1.11 cl, 'J' J" d.(i III (:r::.!. <;"~l' given 
or' j/nI6,~j (·d lh..::d, t.hi~:, ~:ofty:,i.\l'p I.'Ji n flll'lh <Hly part:'of~;~lny>. m ()fltp'u(or-. 
~', 't'~I·t!-~'J.U~,,,,. 't I) bc' fl\:·1I uf "\ cl I. If' cd b)' 01' ,oh b c;ti <", Pt· o·f Si he] .:\it'> F\C'sc-i.t.ir;c-rn 
Limited. 

T!'le c1E'~;cri ptj cm D'f th0 S:¥.5tE."m ul~garii~;;aLi:on ~ i nc~ udipg thC:t llIefllOl~y 
stn1ctll.l'E' C'.nd ~yst(?m, entl~Y pr.)i ntsi!) i:ntendc,d·· to •. pt,:,ovi q~,. ttH? 
i rlt 01' (Tj.3li c;n. r~qLlirEkf;~''t, to ,WI': i tE' pr agl"i.-HnS ~'l/hi c:;h ,·apel~·',"lte· il).,., 
conjlmc:tiq{'l' \..;itll'Domesdos ,j.nd \-vhich u!;;c,thp pro:gri'\lTlcont'r?~' .:30g. 

input tinel Dutput f~~t: ~ 1 i t i E~~:, of DOfTlE'Z·dos • -;. 
;".<. 

Note -Ui<3.t Domes,d'ns i500t a pl"'ogra.nl~ ,·nor do app·l.i,cati;.ens 'pr;Cl91~'::';''S :'C:: 

01' other so:fh~~trEl' run ' -Ll.rider'·~ DOfJ1E,sdO$.:.. TJomesdo-s . 'i's :~n, .. ,"i;'~?~el1tbl:Y 
of proced!.,..U'·~s wtli ch·' ma.y b~ ,i.nv'6h:ei:1; .by .program:s:"t;,d'}\ 'F'fQr:m.: 
opensrlipns :C~::Hnmonl.¥ required. ',: Th~~ .~E,etjt?lY ,.of .l:lf"PCE':(i~1~~ji~Y:·~;Ef~·i ,,; 
expa,nded.,or mOdief~ed.}'!;s :reguirfiio .. , .: .. ~ .. ~.~~.". . . ·<~'~:~~('t:'>~;.f; ......., (, .. :" 

, \, . .... . .' ·'~~~;)V;~:.<',.,':'. >"3'~'''·}~~~~'\:r;~?:'~'i':'f./ :;o'i',' .~,~::,,'·~~;;,.;4'l:~'·:"'; . 

, ,., .. ,) .. J\ .. c. (ct.dit 
i 0111._. T.·.··,tO.·,. ~~esd~.>~.ne. ~7" .:af" .... e.~a.., .. "~:' .. ~.:t .. :~., •. be ... '. ,r." .. ,;o .. ,f ..... ,:lA ..•. t .. .;L.·,t.~;t.,Y .. '.'.l.'~~.r .. o, .,:9 .. '.r .. " ~.""'.; " t.ti f!;'s~. pr og;r:~ls·._arft:'nQt. .essent.l.al .;::t'Q:;~::E:lQ~:eI'f;;~t;1Qn·.·"p~· 't:.f,:~l1·1 nE?lo; 

, "l.~:h~ " ~~t:Vi?;' >I"l0 .. ~:~ .. Fl uence~n,the . ~~y ~~::~~·,~Rt~,n:?,.;pf;,!,~~i:t~i~;:~i;~'~,e~; 
r Lt,n ,pn:;~':'Rt~t.i",1;n~e.·· T~e',mostl mpor'E"nt' ~ 'Of!:,,,: :h~i~~~?·~~:rJl;.t.;P~ '~p:I""Dg'fi'~ '.' i; 

i '5 .~be . ~s'i c;;, ;G~Yrinr"amd;"': .l o;t,ep-pret er',; ,ih'f $" i,s.~".;a:·f:'e.t»j:)q.n-lf.j',' ~1)~~d '" 
. prpci~,~sor,., wh'i·cti,'wiil.·,'h 'alw,ayshav~.:.som); 'dat:~.i";~~qred; ~m{;~.t",i~'· ~~' 
.menlor~:~t:~· ~p·e,cii:'.l: prp><tisi:ons 'ar~" olade:: in', ·,~:~~~~.,~·~fl=f' .. thi;~l 
pe~ma:.\f)ent· ,o<.?t <F" stOr.·E". ri";'?i:c~::.:, " ~ ·::"1.Q'I·~'" 

rti, 

'-



LI1,'rtC]('!:' r-rnnl \'ll.'.'6 , -~~, .. --.. , .. -. -.--,...--- - .. --.-.~ ... -... ..,....;..--. 

'f: ,vr"c .::,,~/> thrce' c:h~\rl(J("_' 'f, urll VI 'r ~:,j 1111 (J. (It... The·f 11 <:,t J !:. 
:t' U .. t j Ut l':':li!j""~ c< t LtiJi'! of :t IIC" (}If;':"'.C'Jr' (' I' :C"PUI" t j n Cj i,iIP,: h Cl n j <:~ rH ~ t h L' !.': CL Oil cl 
:;lITt~:.·. t~):t L~fil Si rbin ~;,' to. ;<B.J) elL' CiJlllY' ~r.-\l.t:i E''''l t j COl cd t 11 c c;,e r' r ('n h ,'111 d 1 i n r~l ~ 
'"tfH? ""1;a5t : l.S'.ttl{:I!~;] Lg~nt-( (.lal'.-) fieFU o~ of the nil CI'Dc:Jr-ivc' 
h.-me!} i ng. 

Llw 
:i s 

'::\I'ld 

file 

The changes -from Vel-sibn 0.05 ar'e Illostly in thf: intel~nal 

DI-gani si:I.ti on. These ref 1 et:t the change i h E·mphasl. S from a small 
mac:hinei-o a 129.J(byte minimum configuration~. a high probBbility 
tht'.-I.t .;..-a 512Kbytee~·tpansi oh .wi 11 b~avai lable -at 1 a,un-ch!, a hard 
di~;k will be availi:lble soon' .aJtl?J':'.!I and i:hc.;t t.b';§'_!Jl~.C::hine i-.s a 
f .. la.gship of a.;new-lin-E. .. 

1,~ ~,.. ~<r, ~" T· ,;"'f:. " "",.--,.. 

For tryis re~s~'z~~";e~;~e .~l:l "i"'~·:~~;;~~"~~tJ~"~li~~~rd: 
on the ',' ,cuiail.abLe ;me~y~ " 'the ' . .:t:~.D*:;.t~~s:YSi::emii'f!hci!~1:1een> 
i,mprq~eQ,: c-r'Whiib:?' ~lm.~l~tteou'Sl y iffCres's~'ag~~·sy:s'tem .. ,p~f-Ol'"mance 
-fors±Cmple·eblathine ,·laadti:~g.·;anD. ex::p~.i:A~f't.1'i:!·::i1G:a;tt:t~og ,;::c~hi1ity • 

Both the jobaho. theeha.nnel1Ds af"enow lona -words, the 
.si gnif i cant wbrti isat.ag W11iJ.:tJ,i?:e}..~9.f~t:~~L t;y~~_!.s:~11y' <:b:~ 
OS ~th-e ]. eas t's i fgh if i cent .word is a.cha:nnel or job number. .~:::::.. 

most 
the 

Prot~ictin<::-:1si'i. ncc):r.'1*':'lPca:ted to ensul'"E:!.t.:!;iat :(T(~~ than pne j ab cam 
access an ID channel without interference.. Thi.s multiple 
accessing c:a.pabil i ty i samaj':p'r_ .. S1:~fI_.:f.9.r.::~.~!"d_~~'!1 .. '!=!!~_ ha1)d'l~I'Igof 
program commun.i cation and 10.: '::';"';;~-=: 

~.;!' '? ~)'-:~ 

Theprii1cipalchangesi nce ve''':~iD'D''' €1~03-"is- th€" c:'t-I~ange; oif>;'I'":egi .ster 
T'GrJtt2_. t':l·m.eout "p:ar-:Blnetl'eron l.DcaLls .. ::. Th~ 5:;, is, bow in ,regist:.er D3· 
thr,oughDu.t. Thi·s ~shoL11ti hel pt:9=!:§\Y9~4-fl.;..;.~_t='BD.:f~~~i~p.f!_ •• Jt;t~(:tl-']~as:: :in 
the previous vErsi'On. 

The a.ddress regi ster, pal. h:tJI)9_.'!:O_ t'D:~ .. :n:~!!l~_£Lf .€I .. ~§vi'c:~·· '::1:0 be 
opened 'hasalsb bee'n -t:hang'ed, 't:'Qrefh~'Ct t'he u:s~e int:~·-;td:.Jl.i:ty 

routines for ASCIIst.rihgto n.umeriC: ;c:onvef"'Si.onand v,~v .• 
~'l:'~,~:": 3 . ::'t 

, . 

','"'. "1":-

Tony Tebby 17 Octobc-r 1983 
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TIIUI"c> 01" C tVICI '-:<~"I:l(:'>C:t.:::> of t.he> fllC"(Jt("II~y :ntap "-'S( 1ci by t'l'lC,t" ZXD:.;: .- ,the' 
:f j r"~:, t i s t h c' P I1 y~; i c <, 1 OIC.'flIOI- ym c\p j nIp 0 !Cir~p, by 'lih t::' ~~XB3 h c\l~"d~H~rr E~; 
thE" £'(?C ond i <;;, tit (. r' ;mdorn t\C CC'~:;~:i' Ul(2f1lur'''y; /1\ap "wh iith j,S' fTl.7:\fi"3gi~·d ,py 
Domosdos.: 

FFFFF 
Inte~rupt vectors processor ~tatus 7 only 

FFFF3 n~; ," ,) ·~C~ . '. ';... 

, - ) ~ . ; .... 

i L. :'f 

'j I f 

: t s.'il._..:;... _____________ .!-___ ~ 

:::::FFFF 

\1, 

2-r~ ;' ~_~~L:.~.~.!:L __ .~~.~r{l';:}.l A":' j--' 
~(i'L;'('tE' I ! ·~:::.i...i.~~~:~_~:!tI!.~2iiL·~.;...-.. J.~~·:r . ~ ~.!: 
2FFFf1cil' .. !'., 1(:,) ,'3·;n,;,i-::1,Jw .. ~' . .::" 

:.. L 'q t .~. f :j !:.~ :;; : i; :., . ) r: ~~~ . t :'1 ~ ""1s-: ,:1 c: ~'. ~: 1 .. tj ",: 0";" 1:' ..... ' 

:: ':,"J .: 2~l"'0("!" r:: _2.2':'_.J...;..._" ~:::..::: :1. _':::':":"'~:'_~i2.tl·o" i ' .. : ';~:, i." i..;f:'" : 

27FFF .~ ,c. .. ':. 1::" :.!";.:-" i: I,,, i: .. 

SCRe s:ereen €1 (default) 
,', 

, .. ,," . ..,....~ .. ;::'. _" _._ .' ~"J::',"-,,,,,,;,,.'_,.:::; 

,20(1t,~) ----,-...-..:------------
"'9:;,,~ ri;l'f"FFf".:::: l'.:l:(/ /,,1:" 2. ::::- > ,~" ~.:: 

IIOhardwar~ 

"=,, cl ~t8t)e(1 , ,..t'! .::: ;: f;;'; :311\"" ':;1" ,::- "'" i ,,~-:; _-, ;:, .. ,~, '. , .. i:, ': ,: __ .. _____ ,-._ ...... ____ ~~--_.'!"'"O\ __ ~~ 
\\~.~il cl:·7FTFF;:.;' ;.,," ~~.!q ',.~:!j_' D"'~"" :~:~'~~.: ~"::'~"'~ 1 ·: •. ::-:~_·':~~r~,: 

100()t; 
t)FFFF 

O'C(1(10 

OBFFF 

0813(") 
(17FFF 

Tony Tebby 

lIOe~·:p:an$i on 

'~ ---,--......... ------~~--........ ,,'~ ... ~.-..,..-

ROM3 
-------'----....... -----.---'--:'1"""" 

R0t12 

---------~-------.-.---"'!"-,"!""""-~-

" • 
, 

:t 

• Sys tem ROMi) , . 

17 (te'tot·er 1983 
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normally plug.,...in 

normal 1 y pI ugc-i fl 
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O~SV~RAM1-L~~~:~~~-----------------

]',:1 :-' ,';;:: .': ~J: iJI:;:L'Si3{dcnt pr, ()!;:(;,dUI' es -f ill~, d 0 W II V-J t:n- cl s" • 

.>:'SVlf:'!ESr:;:'H : ..:J':::'-::':" __ .J_~_..i.i_'::' __ ~ _______ . ___ : 

.~ I .' " -' , 

T I" cm s iCR tprog I~ cl m.~", f i 11 s downwi:lr'ds 
SV_ TF,NSP I I 1 _______________________ 1 

Basic command 
: interpreter data 

:) :.?<';';., ., JSc.<.siC; pr-.ogr.?ms) 

fills downwar-ds and moves 
whenever- the tr-ansient 
pr-ogr-am 2r-G2 changes size 

,~'J S~ lEt~SlC.:.:: :-:'" j , l' ,I . ,. " : - -'-----:--------_ ... _------_.....-._'-
I , 
t", '" 

; ~ et c: ': ~'; . .I' :;:;" :... {' : 

~::. .... L~} rl., \: cwe :1 :.: _~ :~,<,~ 

. : ;",)- . : ~~ 
i Fj,J t'ng :,.~uQ,§yste.m' 
f.;;; ~.~~'~~9l>'qf:~S 

: 

~~~.~~~ ::iP'~~;~~~:il~f'. _cC~~ 
~-irt;; ;".-', i;; C~amnel$;~D:d·.J:o,th~ ,1;: ~}~,J.l.~:,t;tg"~ilI~:: 
::<-;!£)!' .. , t "1:", : ':::/\.(;jGtJ'l1J,On,) be4J) i i:t-~IDS '~.,-: ''.'.:.;,,3., b, '",rH":'::: ;=, I:" 

afi ~~Ft:t ~}l_~~,;~":·~l··~::· bf':6l!J!L:L~ __ ~j';J 2,,;"" <1.· .. 1-.1 'fi:J+ ~:-J ~,-;.~J :'f 
~ : ?r--: t~~~',~ n·.:~<·.; '":'ci =~.; '1":; 

Resource management 
tables and 

system variables 

:; ..,~ ! :.: :." " L 

i ~1 ,: 

S'f:1~)~'.:l{Mi 0;2 :-:'-1.~. " ~> ~:.c~ ':' ,"fl i~ 

~ijri~:li.::pl~;'.J;:,:;:";;.:-·:.1 A.';. ,,-,, J':;'_ 

1.; "~t"it~,'~'3 :~"~:~:': 1 J, ~ .r) ~ .}. j:·.:::'.?.1. ,.,' :'~.3"'·;';"~ ~"t~t;· r ,~:.,.~ -t~ :':':!' t~.i: 

There is nomemorymanagew~nt hard\.vare in the ZX83. This implies 
thatallcodelfQ\;.t-ste}~,e.:tI.llt:~ :u.s,).nglD.nysi.:~ai.~mory a,ddresses~ and 
that, once a procedure is Id::~p-<j:~tt:i:n,;tq. ~l)::~l,If9ry.,; it may not be mQved 
within the physical memory. For this rea.son memory is usually 
allocated in fixed size areas which remain in a fixed location 

(". until deleted (c.f. IBM OS/MVT). 

e~~ ~~ j ~A~;~ 

f';~?<:;t:~m' \~~i a!i..l~s:: ',3 '~~; J .~-! ;?! ~~~ 

",J'··:):;.·""';.!~~..,...;,;-"s-- ;O(~ 3 .... ·'~; n~. '':' 3;'~?f~'{ .,~::·t t"~~·1.;:~ ~. :. )-'1:":.'1."::; .~ ::~i--:, 
)iflM~'L'$.~..arf. 'l::artab-a e:s"3rg.fl'€t.3t;i-n, -;C-! "sm;~l:l-~ 'p:1,m:::J::, ·of~., J?AM ,~ J,o.ccif;~d 
·~f'/:'I:lm~i~tel'y·~bn~ ,tJ"r.e-·' cpi:splia;:y: (~t7!,f":Y.1~i,...t ~t h~ .. p i spl,pYj- ~roe~~r-:y ~-s 
[~ifJ·" uFt~'!>n~'tJl:~.;ts:i2'e·,: . :,t:tl\:e:-,., .::ha-sEl)-,.'aQ;q17~s!%4:OIf..~ rther-' -Av..ai)c~p)l~e;,. J~AM, :)~-5 
[OctTr:eLll;:.:lteo on' ,~r:"Y'1I:o J/Rfti~~dQ;~~'; . ,. .. - ''O,' ~. ", - ," .. ", ;'~ , " '" 

~i1gy~tt=:>m;~,:1!.a;hl.es;"',·~ ','.~, ",'s." '.I ~",: ':'; 
~~~ I,'. t. ''! 1 r:, ~ ''',z-' 1 t.,~. .... 

;q-he systenr; tx:.,bl'es, .J end6L;'~e;:~i sr;tr'2~ta,~;;;'~!r,e : r;~S;i:den_t}L~'it:: .'~ppXe 
the system variables. ~~, ~_ 



" \, 

, \ 

. The hE'':.'p arT E., cont 4 ins. channel dE'-/' i n j-ti'?n.~; (.r;~.;:~i·;'tc;.i-~,ed "~:Y>itt!t~)? ID 
SLlb ~;ysd_E:m) and ~Clrklf)g ~;tor-a~ll'? I'-(:?qun-ed ".by ,I'Odr-lvel~S or 
PI-o(;)t"'ams. The spiKe c.'IIIClcaU,cm in th:Ls .Ci.r:e.~Lt?- ,ggne b)E::dE~Vlce 
drivers (when invoked) or directly by a Job. The heap!allocafions 
o'f ,~ Job al~e releas(?d when the .Job is,rt!<mov~d.;,: 

Bac::.ic Programs '. 
The resident command processor uses,s dia}e~t of the Basic 
programmi ng 1 angL:tage. Thi s mecms that.,not~;,only- _ i,s. "i.t 'poss'ithJ'e:?to 
wri te-- -compl e;-: command procedures for i nvoki ng many di f-fE~I~ent 
operations, bLtt it can also be usedas.aPcpgr:a.mmingLang~\agein 
its own right. The d.atafOl~ the processor j~th.6!·::' Ba$ic:: cQ.mmand 
source and 'it'S assot:fi,rbedvariabl"'9S:L):i"s~;~~~d,ju:s:i:¥lQiWvthe. 
tr.ansi:en:t . Program . : area.... ,As ther;~ #s :p~" .' ,':y\;,:to~~t.e~mine~ . . a. 
priori; '-the spac.e taken bya Sas ic~,pr,tigi:.a tiis ... j, ? __ ~ne ,ilIa,!y:(~a 
·of -memory which .i s al~lLJwed tD expand,dYriam1t:al'1 y.. 1Jt:l"ft:>rb.1natel y 
the transieri:€ \~r~ra«1 ar~a e}~.pands~ia:ndbc:.C)nt.i:-at:t.,SI,:',?s6that the 
data for the command processori s al-'SO i1 ~ablI'e "'1!oT',mQVe.!. 'iForthese 
reasons the data for theresiaent._c..oJIurl.aD!lLpr:;Q~ifi!P"?_QL.j,stltEa"t:~.d3 as 
e special area by Domesdos. ! 

Resident Procedures 

Resident procedures and -tables are loaded into the. top end of RAM 
when the ma.chi ne is booted. The space taJ~en by the procedures or 
tables may only be modified by rebc>1:tl::bi1'llg the. system. : The entry 
point names of the residen't proceduresma.y be put irl'to the 
procedure name-list .of the Basic interpreter and so become 
extensions to' the Basic command language. .Al.lprocedU~l.:dj!H.:~d 
in this way must be re-entrant and position independent":·.'--'-------

,~~.3L~'.:.: - .:: <r :'=::~.'<:;: '2:-::,'1::- !1,1 ~~':"4.,:"_ i>'-~;':I" .:.~{;~:r"-~.:·;: ~:~'~l ~··~(J!n3t;'. :.,;" .. '~L .0~~3~·\· 
;::;, ," E, , ~:. ": .. 0 :': '.', •.• Cl b., '."'i·:,Ff-fm BEL'~ ',MOD1FY-IN6 t:::ODE .. ,', '. 

:'.r. NO~quueAWVARIA:Bl:.E:S~ ,>. c_: Wl.:-:;·/Of~:'::.i t-·.~'-

''( 1 M:::5 

r,:~ t j ,? ::c._. 
~(-~(~I'i ':; n 

:,~ : ~ 1 'r 

Transient Programs 

,- f,U' [',,,. 

Transient. programs are -loaded i'nta't.b-e at~ea,'OT R+¥H . below ,tbe 
resi dent procedures. Each 'progr atnmust:''inc1.Ltdel.l;\~~~~ __ 'f~_.;::~,.::t~?~n 

,stack a.nd, y,torking variables. These programs are not re-entrant. 
nf:\~dg:rCi.lns 'Wh_i dr' ark:'~+lot pOScF't::-i onnmependen':t, 471us:tbe loe,'d-etd usilrng 
" il '. ~el :6c~t'Jhg; "1 bader" wFi¥t::en+or''spe.~ :f.U:: :.progr aIDS .. :!." . Thi!6 :, .:l:'Qi[(Q~r 
2~Ctuld~·~.lsD ':r-'EscHve r'ihl~-eitjes 'in'to the';residentpr.:oc:redure,SalSl, . .' wel)l 
asprov.i cli ng f a.ci 1 i t i as -for over:'::J,:.sying=, .programs~) A:·.ge1)~r.:, q 1 
pLlrpose loa.der is beyond the scope of 'DD~nesdos .. 

The trCi.nsient program area 'may also belitSed ...for data:.'ared's,""l}b:ese 
ma.y be cre2ted in the same way as Jobs!, ancfthey ,wi'i i . hDV-e" =-"Job u 

'. i1CirTibers, but ;:'"-c:.:{~=e;" iStiou'rd°5'e 't':?I~en·,·t.t:J.;en:sLlre tha.t":they;· ~n~;'I1tot 
act i vc.ted. ,."<:" .eC 

':: <'-;.''':r 
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_8J_Lr.L<LX·D"-F t,£:;J+lr-~h~-'i b _X~].l:'_cl 'l.~ 

'ThE~ filing s,ys~'i:;IT/~,,'SC~i:, 011 t.hc..' n,,'fll.c.irdng fllCfI\UI"'y fOI~ -filr 
.~J,pr-I(s,.", Tl1tf·,,~)ds;tence of tht?sc blocl::s is invi~;,j ble to the; 
,:fjl.f,,-,~yst,~I/ ;;;'c:ce~r.';C::;5~ as they mCI'"(,>ly duplic",\te data held 
mi crq.cl-rJ-ve:s:'. - AccessE-:s to data hc,l din these blocks c;.re 
f as'ter 'tharl accesses cli rE'ctl y t.o mi erodri vc. 

,...,'': ") 1 ~. 

.1, 

i. 

, ,;j i 0 • .t 

i' 

.::;.' 

~ '.:.' 

!::;1 ave' 
nOI-mal. 
on the 

much 

" ... ," '-, 

I" .:I ,.,.- .~. 

'"i ...... . 

"',,, '1 '" ::'1 :: 
I \ \)'3,; .i{';':~~':"':!-::~"-" 
I ! 

,-.l 

:.-~ i 

~(~:1'"'\,:~ r,""t:J .,.:.) rv~;;-"'"" ':1: r 

:'::: ] :..J.i ~,~ < .... ~ s' .J c: .. ~ '~~' 

-1 

, : 

'.,' 
-"f 

"; " 

j --.' 
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(l ccJd ~c,4.;'I'-L (·Jill c..::.\u!:,c~ C;:t'LU-tjun tu CDlTlmC!ncp .:it..tIIE' bClttorn of 
i.he· !:"YLtt?fTl HOM. This iniUa.Ji!:..c:~,· tlIC' !::,y~;tl;m"~vi~I~L:\bl{;?!:i "t3r+d 

yer -furlli~,' ;:\ fi(\1'1 tc~::,t .:\nd dj splt\)! dcrnnn~it)' L\t:iDn/tf'st. 
l' •• ·f '1·' 

-rttC2 nE'::t stCl.gC is to check in t.t..II'Tl the· addl~e~i:::e:t 8~,()6 and Ct}t)(, 
f DI- cl ehar .... :\{::tel~i st i c WOI-d (L~(~FD); i n (~ac:hcasiE~. ':"i'f thi :s: :WDr1i~ 1 S 
found~ ~ CALL is made to the foJlowinq addres~ ~8602 or C062)~! . ,- - . . \ 

Next the expansion slots are checked for device drivers. If these 
2.n:- found they arE' linked into the devic.e::· dd.ver· chain' using the 
resident procedure area. The ~ormat of the device driver ROMS is 
more fully descr~bed in the hardware expansion document. 

If 't.be C:Dcie 
bootstrapROM~ 

t urTI f or a f i ]. e 
loa.ded into the 

i nvol::E>d b'y thE.?se call s retur'ns cont.l-ol tp the 
then each of the microdr- i ves wi 11 be SEarched in 
call ed PROCS; ..i f thi s is found, the fi'le ?wi 11 be 
resi dent procedurE~S i:~rea~ 

l\le~-: t ,each of The mier-bdrrves'- ,,"Ji.J:"l'b~'!Se:;r(richet:r;iht:U'rtl";~"or, -aBT'i1E 
c211edRUN; if this is found~ thefilelWil-l be loaded into the 
b-ansient program area, and then -the progr'am will be invoked. 

System Ca,ll s 

In general, system calls are treated as atomie; ~hile one job is 
in system mode no other job in the system can ta.ke c.ver th'e 
processor. This provides for resource table protection, without 
need for campI e>~ procedures Llsing sElnaphores. Some calls are onl y 
par'tic-IIly atomic~ that is, when they havecompleteothei'r:primary 
function, the calling job may be"swapped out" before control 
returns. Such are all the ID calls (unless immediate return is 
specified), and the schedulercalls. 

The standard system call mechanism isa trap to one of't.he system 
vectors (manager or 1/.0 subsystem) :.wi tha. para.meter (byte)i n D,(;:1 
which determines the:action to be taken. In thefollowi-ng'tables, 
the val ue of Dc) i s given in HEX. '1)(1 is a.l so use"dto indicate the 
error retLu-n status. If, an return from a trap, D'~1 ~long word) is 
non-zero, then an error has occurred during processing. Error 
n.:?turns from traps may be either negative (a system recognised 
et-ror code t-ept-esented in thi s document by a. two 1 etter mnemoni c:) 

01-, in the :cas.€' -of 'traps which invoke .add.itional dJi?vi'1:eD~i.vers,!t 
ttley 'maybe ·co. pDintert.ot:he~ror ;.messa,;g.e. Re,gi5tiET""sDltoD3 
2>,nd AO to A3 are not onI y treated as volati le~ bL1t may alsd be 
LI.::ed to provi de addi ti onal arguments for the tra.ps. Usi ng da.tCit. 
registers to pass .param-eters~ rather than using a p.:{ratTleter block 
in F:AM poi nted to by an address regi ster is pref erred from the 
point o~ vie~'-./ of simplicity and ef~iciency in the trap routines. 
It is~ of COLl.rSe, a. ra:ther less -Fle'xible me'chanism. 

All system call scan potent.i all y return an error "BP" (bad 
par ameters > • 
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( .... 

, thD,.£~gg1:.-1L<':~.D..2 

;~1tl'E' ni(;;\nB(~j(?r t.raps (":\I~e usc~d to contr~'O] thE' i3.11 oCDti on of 
~ ',-', .', .< ' ~ 

rn,,\chine 
re,sources. These ar-e tr ap vector H 1. 

**************'**********'********************'******************* 
,,*,: .j(' 

'* TRAP #1 D(1=(1 MT.INF 

* 
'* System information 

* 
* 
-If 

'* 
'* 
* 
'* 
'* 
+. 

.'* 
.-If 

* 
-If 

'* 

_Call parameters 

D1 
.02 

"'A0 
Ai 
A2 
>A3 

* 
'* 
'* 

D1 • L CLtrrent Job ID * 
'D2 .• L ASCI.lvers.ion (n.nn)* 
D3 ??--7 * 
,,-Ai) poi nter'"i:o}:syst'em vars* 
Ai 277 * 
A2 

.A3 
??'? 
,~~ 

: ,,.:.! 
* 
+. 

* 
**;**********************************************.*******'******* 

: " . 

. k " 

.,>. 

Ton;,; Teb);ly 
> •• '~-~ -", 
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Jobs arp created in the transient program area. A Job~as a 'f~xed 
~11ocation of memory which must include its stac~ ~nd workjn9 

. stClI~2ge. The ,Job Si.:lVE~ ar·e.:I is 1 oc.:~tE~d above the tqp of th~.,.;rq~,~s 
own stack and occupies 72 bytes, programs must th~ref6~~ ~iiow 
sufficient room for this above the stack. 

• I 

The commar.\d i nter-pl~eter is i tsel f a Job, but wi th the e:·:cepti onaJ 
characteristic that its data area is expandable. 

*****"*"*******-*.***************-*.********************************* 
* 
* 
* 
* 
"* 
"* 
'* 
"* 
"* 
* 
"* 
"* 
"* 
* 
* 
"* 
"* 
* 
"* 
"* 

TRAP #1 DO=l MT. CJOB 

Creates a Job in transi ent pr.ogram area 

Call par.ameters 

'01. L length of dob{bytes.) 
D2.L owner Job ID 
D3 

1)'") ... ''??? 
D3 ??? 

~' , '; 

"* 
* 
'* 
* 
'* 
.* .. 
* 
'* 
* 

AO 
A1 
A2 
A3 

A0 base of ar-ea allocated* 
Al :~?? 
A2 ??? 

top of st.a.ckWRT base 

A'"l'; .... ??? 

Error returns: 

OM out of memory 
NJ no room in Job table or D2 is not a Job 

... 
"* 
* 
* 
* 
* 
* 

*************************************************************** 

This trap allocates space in the transient program area!, and sets 
up a Job entr-y in the scheduler tables. This does not invoke the 
Job and the space allocated is not initialised in any way. The 
program i tse1 f would norma.ll y be loaded, by another Job'!,i nto the 
space allocated, by a scatter file load, after this system call. 

If the Job is to be independent, then D2 should be ~ero; if DZ is 
r passed negative, then the current Job is the new Job~s owner. 
I 

The Job area may also be used .as 3Sub.sidiaryworking space for 
e;·;isting Jobs. In this case, the register A1 should be 'passed ,as 
z.ero. 
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C' -1 

(-' 
'- - ! 

f 

'* 
'* 
*' 
* 
*' 
*' 
* 
'* 
* 
* 
* 
*' 
*' 
* 
*' 
* 
*' 

...fI'. 

*' 

11T. J J NF 

Information on a Job 

Call pal~""meters 

D1.L Job ID 
D2.L Job at top of tree 
D3 

A0 
-Pt 1 
A2 
A3 

~Err::or 'ret~rf'rs;: 
->~~~~: " -, 

NJJ ob does note!-: i st 

Return parameters 

'* D1.L next Job in tree * 
D2.L owner Job '* 
D3.L MSB -ve if suspended *' 

LSe priority * 
A0 base address of Job * 
Ai ??? * 
A2 
A3 

??? 
??? *' 

* 
* 
*' 
*' 
* 
* 

*********************.****************************************** 

Thi s trap returns the st.atus of a Job ... 

This trap may be used to check the status of a tree of Jobs. On 
each call D2 should be the ID of the Job at the top of the tree; 
to sc·cm a comp1ete tree the trap is made wi th D1 bei ng the return 
value of the previous call. When the tree has been completely 
scanned D1 is returned equal to zero. 

'*************************************************************** 
*' * 
,l,f 

* 
'* 
~. 

.jIf 

0*-

*' 
:* 

*' 
'* 
*' 
*' 
* 
* 
*' 
*' 
'* 
*' 
'* 

TRAP #1 MT.RJOB 

Remove Job from transient program area 

Call parameters 

DLL Job 10 
... I)2 .. 

D3 
. " ·A(1 

A1 
A2 
A3 

Error returns: 

NJ Job does not exist 
Ne Job not inactive 

~eturn parameters 

Di ??? 
1>2 7?? 
D3 ??? 
Atj ??? 
Ai ??? 
A2 ??? 
A3 ??? 

'* 
'lE-

*' 
' ... '* 

*' 
* 
* 
*' 
*' 
*' 
*' 
* 

***'***'*********'************************************'**'*****'****'*' 

This trap removes a Job (and its subsidiaries) from the transient 
program area. Only inactive Jobs may be removed. 
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~ 

'* 
'* 
* 
"* 
* 
*" 
"* 
* 
'* 
* 
'* 
'* 
'* 
"* 
* 
*" 
* 
*" 

TRf'lP HI DO::::5 MT.FRJOB 

Force remove Job from transient program area 

D1. L Job ID 
D2 
D3 
A(1 

Al 
-A2 

A3 

Error returns: 

NJ Jobdoes,not;e~dst 

Return parameters 

D1 ??? 
D2 ??? 
D3 ??? 
At) ??? 
Al ??? 
A2 ??? 
A3 ??? 

'* 
'* 
'* it, 

*" 
*" 
'* 
*" 
*" 
if-

'* 
'* 
*" 
*" 
'* 
'* 
'* 
3F 

'* 
******************'*'*********************************"*********'** 

This inactivates a" complete Job tree and deletes all Jobs in it. 
If D1 is negative then the Job is the current Job. 

Neither of the traps to remove Jobs can-remove Job t~. 

*****"*************************************"**********"*********** 
* ,:* 
*" 

,*" 
*" 
*" 
'* 
if-.. 
,~ 

~ 

l1!E" 

* 
'* 
'* 
'* 

TRAP #1 D'~=6 MT. FREE 

Find largest contiguous fr,eespace 

* 
*" 
* 

Call parameters 

D1 
D2 
D3 
A(' 
A1 
A2 
A3 

Return parameters 
"- *'" "'" '''''<C''''* 

'* 
* D.i.L-length of sp~ce found * 

D2 " ??? ' ., *' 
* 
* 
* 
* 
'* 
'* . . ", " 

**"'**"*'******"*"*'**********'****'*************'*"*******"**"*"************ 

:..l 

j.'. t: 
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Job!;; 'havE' threE? ~'iE'11 de-fined !;:.tate!;: they ,:\rE:~ ""ctivC' (!5hat-in~~ CPU 
l-E?SDUI-CE'S vli.th other J b5)~ 5uspencled (e.g. wcdUng for ID or" 
another Job) or inactive (occupying memory but not capable of 
using CPU resources). 

In practice the only diference between an inactive Job and ~ Job 
which has been suspE'nde indefinitely, is that the latter cannot 
be removed by a simple emove call (trap #1 D0=4). 

The following four cal S (D0=8 to D0=B) are not full atomic as 
the invoke the schedul 

A Job may be sus~ended . or an indefinite period~ or until a given 
time-traselapsed. The t'meout period is up to 32K*frame time. 

"***************"******** ***********.**************************** . ~ 

* TRAP #1 D'~8 :t1T. SUS~lB '* 
"* '* 
'* Suspends a Jo * 
* '* 
"* Call parameters Return parameters * 
'* "* 

'* D1.L Job ID D1 ??? * 
* D2 'D2 7?? "*' 
*' D3.W timeout perio D3 ??? .,* 

* Ac) AC" ??? * 
* A1 address o-f flag byte A1 ??? '* 
* A2 A2 ??? *' 
* A3 A3 ??? * 
* *' ."* Error returns: '* 
"* * 
'* NJ not a valid Job ID '* 
'* *' 
**************'********'*****'*'**************'*****************'**** 
If the Job ID is negative, then the current Job is suspended. The 
~lag byte is cleared when the Job is released. If there is .no 
'lag byte, then A1 should be 0. If the timout period is spe~ifiEd 
~egative, then the suspension is indefinite. If the Job is 
..?lready suspended, the suspension VJill he reset. All jobs are 
reschedul ed. 
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';~\ . 

... " ."''-- -"~~-. - -

-l( * 
+': TRAP #1 DO:::9 MT.RELJB ~. 

+': * +,:. Releases Cl. Job -lE. 

* * 
* Call par-ameters Return parameters -lE. 

* +': 

'* D1.L Job ID D1 ??? * 
* D2 D2 ??? +': 

'* D3 D3 ??? >If. 

'* AO At) ??? * 
* A1 Al ??? .* 
* -A2 A2 ??? '* 
'* A3 A3 ??? * 
'* ,*. 
'* Error n:~turns: ~ 

* '*, 
* NJ not Cl. valid Job ID "lE; 

+': • 

***********'***********************'***************************** 

After this call all Jobs are rescheduled. 

The activity of Jobs can be controlled by activation or by 
modification of the priority levels. A Job at priority level 0 is 
inactive, at any other priority level it is active. 

****************'**************************************'*******'*'* 
~ *-

'* TRAP #1 ~MT .ACT1V '* 
* * 
* Activates a Job ,'* 
'* '* -
* '* -Call paramet.ers Return parameters 

*' ,,* 

':'("* ;~ Dl. L Job ID Dl ??? .) '* ! .... 
" 

"*' 
',* 

.¥ 

* 
* 
'* 
'* 
'* 
'* 
* 
* 

n2.B priority (O-to 127) 
", D3 

A0 
. A1 

A2 
A3 

Error returns: 

D2 ??? 
D3 ??? 
At) ??? 
-A1 ??? 
A2 ??? 
A3 ??? 

NJ Job does not exist or cannot be activated 
Ne Job already active 

;'* 
'* 
* 
'* 
'* 
'* 
'* 
* 
* 
'* 
* 

+': * 
***~.******.;:-**************+,***********.************,***********'*** . 
This activ2<.tes Cl, Job in the transient area. E;·:ecution commences 
at the base address of the space allocated to the Job. 

:.: ::£ "'} ,~. ~ .. 
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*~~**************~***~*****************«~*****~*~****~********'* 
~ -

'* 
* TRAP H1 DO=B MT.PRIOR *. 
'* '* 
'* Changes Job prior-ity '* 
* * 
'* Call parameters Return parameters «. 

'* '* 
'* D1.L Job ID Dl ??? «. 

'* D2.B priority ( (, to 127) D2 ??? '* '* D3 D3 ??? * 
'* A(l At) ??? '* 
'* A1 Al ??? '* 
'* -A2 A2 . ?'?? '* 
* A3 A~ --' ??? '* 
if '* 
* Error returns: '* 
* '* 
* NJ Job does not e:dst * 
* * 
*-If-,************************************************************-* 
This call is us~d to change the priority of a Job. If Dl is 
negative it will change the priority of the current Job. Setting 
the priority to (1 will cause inactivatLon.. This call re-ent-ers 
the scheduler and so a job setting its own priority to zero will 
be immediately inactivated. 
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Atond c Act i (ms 

Attions by c\ Job which must. be completed in onc timEl!::.lice, so 
"that no OUIE'I- Job Cim i ntervenc ~ shoul d be e>:£'cuted in supervi sor 

mode. Two traps are provided to control this entry and the 
corresponding exit. 

*****************************'***************************'*'**'**** 
* 
* 
'* 
* 
'* 
'* 
'* 
* 
'* 

TRAP #1 MT.SUPVS 

Enter supervisor mode 

-Call parameters 

A7 

\ 

-If­

* 
"* ... 

Return parameters 
... 
... 

A7 
'* 

supervisor- stack pntr ... " 

'* 
**'****'*'*'*'***'**'**'*******'************~'***********"'**,************1E-

**'****'*****'***-******'***'*********'*'*************'*'**********'****** 
* 

;;~ , " 

* TRAP -#1 . --I"lT. SUPE'X ),-

'* 
'* Exit from superviso~ mode 

'* 
'* Ca.ll para.meter-s Return parameters 

'* 
'* A7 A7 user stack pointer 

* '-

'* 
* 
'* 
'* 
"* 
'* 
* 
* 
'* 

*******'*'******************************************************* 

Regi sters Dt) to D7 and A0 to A6are "not changed by these calls. 
On I y 64 bytes shoul d be used'-_onthesupervi sor stack. All space 
used on the supervi sor stack must be r.eleased before e}:i ti O'g 
supervisor mode. -.In general there shout d be nothing on-the 
super-visor stack ~hen,a manager trap (#1) is made. 

While a job is in supervisor mode, it is recommended that no 
system calls, which are not fully atomic, <trap #1 D0=8 to D0=B 
and all trap #3 with timeout<>0) are made. 
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Rcsident procudure control 

A pair of t.raps i~; aVclilable to cle<'--Ir out~. or allocate the 
resident procodure area. These traps should only be invo~ed when 
the transient program area is empty. 

*************************************************************** 
'* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
'* 
'* 
'* 
* 
* 
* 
* 
* 

TRAP #1 DO=E MT.ALRES 

Allocate resident procedure area 

Call para.meters 

Dl.L number of bytes reqd. 
D2 
D3 
At) 

Al 
A2 
A3 

Error returns:: 

OM out of memory 

Return parameters 

Dl 
D2 
D3 
+¥t:' 
~1 

A2 
·A3 

??? 
??? 

hase address of area 
??? 
??? 
??? 

NC unable to allocate (TRNSPareanot empty) 

*. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
'* 
* 
'* 
* .* 
* 
,'If-

* 
'* 

*************************************************************** 

***************************************'*********************'*** 
* '* 

TRAP #1 DO=F MT.RERES '* 
* 

Release r~sident procedure area '* 
. ----. -_-,c·"*·. ~ * 

•• < 

t· '. 
t ,; 

.J(-

'* 
'* 
* 
* 
i'C-

* 
~-

* 
* 
* 
* 
* 
* 

Call parameters 

Dl 
D2 
D3 
A0 
Al 
A2 
A3 

Error returns: 

Retucn parameters 

Dl ??? 
D2 ??? 
D3 ??? 
A(1 ??? 
Al ??? 
A2 ??? 
A3 ??? 

NC unable to release <TRNSP area not e~pty) 

- .!- --.... 
'* 
it-

'* .. .. .. 
* 
* .. 
'* 
* 
* 
* 

*************************************************************** 
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Di spl a.y Ht.ndl i ng 

**«~*¥*~*~~~***~*~~«*******~****~***«********~************~*'*'*'* 
* * 
'* TRAP #1 D0=10 MT.DMODE * 
* 
'* 
*. 
'* 
'* 
'* 
* 
'* 
'* 
'* 
* 
'* 
'* 
'* 
* 

Sets or reads the display mode 

Call parameters Return parameters 

D1.S key -1 read mode D1.S display mode 

D2.L zero 
-.03 

A() 

Ai 
A2 
A'3 

o mode is 4 colour 
S mode is S colour 

D2 
D3 
At) 

At 
A2 
'AS 

??? 
??? 
?-?? 
??? 
??? 

.'277 

if· 

* 
* 
'* 
'* 
* 
* 
* 
'* 
'* 
* 
'* 
'* 
* .:* 

*****'*********'******'********************'***********'*:*********'** 
**,*****,*******************,*******,*)( .. t( J(j()( )E.,.. 1(********************* 
* 
* 
* 
* 
* 
* 

TRAP #1 MT. NSCRN 

Sets or reads the screen number 

Call parameters Return parameters 

* 
'* 
'* 
'* 
'* 
* 

'* '* '* D 1. B key -1 read screen nr. D1. B current screen number '* 
'* ° select screen 0, remove screen 1 (if exi~ts) '* 
'* 1 (create and) select screen 1 * 
'* ~=~:-£.:. .... ~~U~ .. _.~; __ n'"' . 4. ....... " .. _.-

2 select screen 0~ retain screen 1 (if e>dsts) -* 
D2.B number of_screens. '*. 

'* 
~~.- ".:. -' 

=-=-~ ... ".' .:!<~ .. -'~'-:-=.:-. '-,-' D3 ???' 
A0 ??? _':- ", * 

~ 

. :.1 

'* Ai 
"* 
* 
* 

A2 
A3 

A1 ??? 
A2 
A3 

??? 
??? 

* Error returns: 

* 
*" OM no room for second screen 

* 

* 
'* 
'* 
* 
'* 
'* 
'* 

.,*,*********,******,**,*****,*******,*******,************************** 

These calls are used to set the current display mode. They are 
treated as a manager traps as they ~ffect all the displayed 
windows. There are serious risks involved in calling these traps 
when the machine is not completely idle • 
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1.,. 

\ ~ 
: .. -

~**~***~~~~~~~*~*~**~~***************~~***~k~****~************* 

* '* 
* 
'* 
* 
* 
* 
* 
*" 
*" 
*' 
*" 
*' 
*' 
* 
* 

TRAP #1 DO==13 

Reads the clod:: 

Call par'ameters 

DI 
D2 
D3 
A(1 

-+H 
A2 
A3 

MT. HCLCI( 

Return parameters 

DI.L time in seconds 
D2 
D3 
AO 
Al 
A2 
A3 

??? 
??? 
??? 
??? 
??? 
??? 

*' 
iE 

*' 
*. 
* 
* 
* 
* 
* 
*" 
*' 
*" 
*" 
* 

***"**"**"**'*"****"*'*'***'****'****'***'*'**'*"******'***'*******'*"*****'*******' 

*'***************.***********************.*******'*****~*********** 

* *' 
*' TRAP #1 DO=14 HT. SCLCK * 
*' 
*' 
*' 
*" 
*' 
*" 
*' 
*' 
* 
*" 
* 
*" 
*' 

Sets the clock 

Ca.ll para.meters 

D1.L time in seconds 
D2 
D3 
A(1 

A1 
A2 
A3 

Return parameters 

D1.L time in seconds 
D2 ??? 
D3 ??? 
At) ??? 
A1 ??? 
A2 ??? 
A3 ??? 

* 
* 
'* 
* 
* 
* 
*' 
* 
* 
* 
'* 
* 
* 

*************************************************************** 

*************************************************************** 
* * 
* TRAP #1 D('=14 MT. ACLCK * 
* * 
* AdjLlsts the clock * 
* * 
* Call parameters Return parameters * 
*' *' 
* D1.L adjustment in seconds D1.L time in seconds *' 
*' D2 D2 ''??? * 
*' D3 D3 ??? * 
*' A(1 A(1 ??? *" 
*' Ai At '7"'''' * 
* A2 A2 ??? *" 
*' A3 A3 ??? *' 
*' *" 
***************************'*********'**************'****'*********' 

As setting the clock takes a Significant time, no adjustment is 
made if a call is made to adjust the clock and D1=0. 

Time starts at 00:00 1 January 1970. 
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The basic 
two trap!; 
mE'ntory. 

command interpreter E'xecutes in user mode. There are 
available to the interpreter to allocate and release 

*************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
"* 
* 

TRAP #1 DO=16 MT.ALBAS 

Allocate Basic program area 

Return parameters 

* *. 
* 
* 
* 
oj(. 

DLL number of bytes requi.,~edD1.L nr. bytes allocated * 
D2 
D3 
Af.' 
A1 
A2 
A3 
Ab 
A7 

base address 
user stack pointer 

Error returns: 

OM out of memory 

D2' ??? 
:0:; .. ??? 
::A'(;~ ??? 
Ai??? 
·A2 
A3 
A6 
A7 

??? 
??? 
new base address 
new stack pointer 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

************************************-l('************************** 

*******************.******************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

TRAP #1 MT.REBAS 

Release Basic program area 

Call parameters Return parameters 

D1.L nr. of bytes to release 
D2 
D3 
A0 
Ai 
A2 
A3 
Ab 
A7 

base address 
user stack pointer 

D1 
D2 
D3 
A·(' 
Ai 
A2 
A3 
Ab 
A7 

. L nr . 
??? 
??? 
??? 
??? 
??? 
??? 
new 
new 

bytes released 

ba.se address 
stack pointer 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
.* 

* 
* 
'* .* 

* * 
***************'***********************'**************~-********** 
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.Spocc:\ can bc? i:llloci::lted in the COmfTlCln hQ':~p an;:'", by Job:::-,. 
can be owned by another Job and will be automatically 
when the owner Job is removed. 

The ::,p,-,cC' 
re! t?asc,d 

*"* *-*'**********''''"*'****-1(-*''''****'**'****''''*'**-1(.** ****-I(-oj( *****.)\.*-*.,*****.***-tt­
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
'* 
* 
'* 
* 
'* 
* 
* 
* 
'* 
* 

* TFiAF' # 1 D')=18 MT.ALCHP 

Allocate common heap area 

*' 
* 
-lE. 

Ca.ll parameters 

D1.L numbC?r of byte requi I~ed 
D2.L Ol'-lner Job ID 
D3 
A') 
A1 
A2 
A3 

Error returns: 

OM out of memory 
NJ Job does not exist 

* 
Return parameters * 

* 
D1.L 
D2 
D" '-' 
At) 
Ai 
A2 
A3 

nr. 
??? 
?'?? 
base 
?7? 
??? 
??? 

bytes allocated * 
* 
* 

address of area '* 
* 
* 
* 
* 
* 
* 
* 
'* 
* 

*************************************************************** 

*************************************************************** 
'* * 

.,* TRAP #1 DO=19 MT.RECHP * 
'* * 
* Release common heap area * 
* * 
* Call parameters Return pa.rameters * 
'* * 
* D1 Di ??? * 
'* D2 D2 ??? '* 
* D3 D3 ??? * 
* At) base of area to be freed A(' ??? * 
* A1 Ai ??? * 
* A" .... A2 ??? * 
* A3 A3 ?'?? * 
* '* 
****************'*********************************************** 
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· OS E:~tcn~;i ems 

'The operating system may be extended by adding routines to 
service interrupts, and device driv~rs. These new routines are 
linked into lists maintained by Domesdos. As these routines and 
drivers are called before the corresponding system routines, they 
may be used to replace the system routines. For the interrupt 
linked lists Domesdos requires 8 bytes of RAM: 4 bytes for the 
link pointer (set by a manager trap), followed by a long word 
holding the entry address of the routine. The device and 
directory drivers require 16 bytes of RAM: the link pointer 
followed by the entry addresses for input/output, open and close 
routines. Note 'that the F.:AM used for these 1 i stsmust be 
alloE~ted by a Job before the link is made, and that the 
allocation should be in the resident procedure area, if po:s~ible, 
or else in the common h.eap. If the allocat.ion is in the common 
heCi,p, then the .'spaceshool dbeowf'tedby Job'~, othenwise if the 
;Jobowningthe .space .is "for::ce removed fr-om melflory, befor~the 
entries are' removed "from 'thE linked 1 i'sts, the operating system 
will certainly crash. 

() There are five linked lists: 

"external interrupt servers, 
50/60 Hz interrupt servers, 
scheduler loop tasks, 
device drivers and 
directory device drivers. 

For each driver there is a trap to link in a routine, 
to remove a routine from a list. 

Tonv Tebbv :?4 October 1983 
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Oomesdos V0.07 

~****~***«~********************«****************************~** 
« 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

TRAP #1 Dej:= 1 A 
DO=lC 
DO=lE 
D(1=20 
00=22 

MT.LXINT 
MT. LPOLL 
MT.LSCHO 
MT.LIDO 
MT.LDD 

Links an external interrupt service routine 
a polling 50/60 Hz service routine 
a scheduler loop task 
~n ID device driver 
or a directory device driver 

into the operating system 

Call parameters Return parameters 

01 
D2 
D3 
A0 
Ai 
A2 
A3 

address of link 

D1 
02 
D3 
A0 
A1 
A2 
A3 

??? 
??? 
??? 
preserved 
??? 
??? 
. ..,,.,,., 

+:. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
'* 
* 
* 
* 

*************************************************************** 

*************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

TRAP #1 D('=lB 
DC'=lD 
D('=lF 
D')=21 
D('=23 

I"1T.RXINT 
·MT. RPOLL 
MT. RSCHD 
MT.RIOD 

-MT.RDD 

Removes an ext~rnal interrupt service routine 
a polling 50/60 Hz service routine 
a scheduler loop task . 
an ID device driver 
or a directory device driver 

from the operating system 

Call p.arameters Return parameters 

D1 
D2 
D3 
AC) 

Ai 
A2 
A3 

.?ddress of link 

Di 
D2 
D3 
At) 

Ai 
A2 
A3 

??? 
??? 
??? 
preserved 
??? 
??? 
??? 

* 
* 
*' 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

*************************************************************** 
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The 110 subsystem may be divided into two distinct sections: the 
allocation of channels, devices and files, and the actual input 
or output calls. The 110 allocation calls are trap vector #2. 

Devi c e NCi.mes 

All inpLlt or out.put is performed to a logical device or file. 
There is no direct mapping between logical devices or files and 
physi cal dt?vi ce?" Logi cal devi ces .are named usi ng the same 
converiti ons a.s true file names ~ and so there are certain reserved 
filenames which may not be used. Within filenames no distiction 
is made between upper and lowel~ca.se letters. All serial 110 is 
ret:lirectable and it isnotnecesSeTry,for appl.Lcat.ions to know the 
type of devi ce which i-sb:eing dri'YeT;l~ -However ,therea.re certain 
aspects of physical devices whichme.y need to be specified ,when Cl 

channel is opened. These physi c':'.l char . .a.cteristi cs Clre appended to 
the logical device name. The 110 system itself does not act on 
these additional definitions, but passes the complet€ .logica.l 
device name onto the appropriate device driver. 

NETnn 

l'"1DVn na.me 
vol na.me 
na.me 

console I ID, ~Ji ndow area"w" by "h" 
pi >:e1 s, top 1 eft hand corner at pb-:el 
posi ti on "}:", "y". 
~<eyboard type-ahead bLlffer I ength "k" 
characters. 
The size and position are defined in 
terms of pixels on a 512x256 display 
map (position 256x128 is the centre of 
the screen in both display modes) • 
The width and X position are both 
specified in mLtltiples of 16 pi>:.els. 
DefaLIl t CON_512~{244a'3~·:~3 128 

screen Dutput: window definition is as 
for CON. 
DefaLll t SCR_512;{244a(1;:(1 

serial lID, port "n", bCi.ud rate JIb" 
(e.g. 96(H')!I lip" indic.ates parity: 
E~O,M,S for even, odd, mark or space 
parity, or if absent 8 bit no parity. 
Def ,,)1.J.1 t SER1 960(1 8. 

serial network link to node "nn". 

if "n" given it is Ci.n output pipe of 
1 ength n bytes, otherv~i se it is Ci.n input 
pi pe c-onn'ect'ed to the c.hannel I D passed 
in D3 

alternative farms of file name. MDVl 
refers to microdrive "1". Neither the 
unit no~ the volume name need be given, 
but giving them may speed up the open 
oper2l.tion. 
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nE- qu i r c:rnc:n t So 

1) File names should be compatible with ZX83 Basic name 
convE·nti ons. 
This will allow the use of constructions such as 

OPEN :tt-l ~ myt f:?>: t 

where "myte>:t" is the name of the f i I ell as well as 

OPEN #chan,fname. 

where the filename is in the string variable "fname$". 

2) File names should allow the use of (actual 
directory structures. 

or simulated) 

3) File names should allow the medium or drive to be 

e;':picit <inclLtded in the :name)~" 
defaulted (system or previously specified default) or 
undefined (all drives are searched>. 

4) File names should allow the automatic creation of related 
file names. 

Approach 

1) File names comprise letters, digits and underscores. 

2) Each group of alphanumeric characters, 
underscore from the following group!' is 
di rectm-y. 

separated by 
regarded as 

a.n 
a 

3) A default string can be provided by a job for the 
operating system to append to the start of the filename 
given in any call to open a file. In addition the file 
system will recognise certain strings (e.g. MDV1) at the 
start of a filename as being a 'physical device name and will 
not append the default. 

The option to search all drives for a file name (by 
specifying the medium name, for example) could be very 
expensive and will not be considered for initial software. 

4) The usual mechanism for allowing automatic creation of a 
filename related to a given filename is to add to the end of 
the name an "e;.:tensi on". In our case we cannot di sti ngui sh 
a file_extension name (e.g. FRED_BAS) from a directory_file 
name (e.g. MYFILES FRED) , so that extensions will appear to 
be files within a directory. 

An open call should supply both a filename and the extension 
e>:pected by the application. Tt-le system wilJ do the best it 
can. 

Tony Tebby 24 Octob·2r 1983 Page C2 



( '. 

The ~J~?ner al form of a f i le n':'Hne is a ~jel- i es of .:\1 phanuOlel~:i c. 
str i ngs connected by underscor-es. 

Using "aaa" to denote a alphanumeric string (commencing with a 
I etter-) ~ then 

drive. name is 'aaa (names defined by the device 
d~ivers e.g. MDV1) 

fIIedi um. name. 1. s ·aaa (name defined when the medium 
1sT-ormatted) 

defaul t is 
'or 

f i le.'n Cl.me i s 

full.name is 

e>:tensi on is 

dri ve'~name{_aaa} 
medium. name {....,:aaa} 

aaa{ __ aaa}' 

. dri ve. name_file. name 

aaa 

NOTE: medium. name_fi le. name 
file. name. 

cannot:be 

Opening Files 

distinguished from 

Files may be opened ~xplicitly, by an open operation~ or 
implicitly by a copy~ rename or delete operation. 

Each open operation is characterised by the state of the file 
store before the file is opened (file does 6r does not exist), 
and the access rights after the file is opened (exclusive or 
shared) • 

Operation state access type 
new e:-: i sts e>:cl usi ve shared 

OPEN nev-J X X 
OPEN overwrite X X X 
OPEN e>:cl Ltsi ve X X 
OPEN share X X 
COpy source X X share 
COpy destination 
RENAt1E source 
F~ENAME destination 

X 
X 

X 

X 
X 
X 

new 
e>~c1L!si ve 
new 

DELETE X X e~·~cl Ltsi ve 

The open file has three sources of names. The default name 
defined on a per job basis~ an e~,:tension may be supplied as 
additional default (per open call), and either a full name 
file name is supplied. 

In the ~a5e of opening a new file~ the name used by the open 
is fully defined; in the case of opening an existing file, 
file system tries to find a file name which corresponds to 
out of Cl number of combinations of the supplied name and 
def aul ts. 

is 
an 
or 

call 
the 
one 
the 
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. Order of Sear-ch for. Fi 1 es 

full. n,:\rne qi ven 

For new and overwrite 

1) fLlll. name 

Forexcl usi ve and .share 

1) full. n:am~_eKtensioh 
7) fLlll. name 

E>~ ampl es of Open ingE~< isti ng 

DefaLllt 

MDVl FRED 

MDVl 

MDVl MDV.2 FRED -
MDVl MDV2 -FRED 

QPAC GAMES INVADERS -

QPAC GAMES MDVl -

BAS 

null 

DATA 

EXEC 

null 

f i 1.!?. name gi VE'n 

1) default_file.name 

1;) def.ault_file.name e}:tension 
2) ·default_file.name 
3) ~i~e~name_extension 
lI-):-fil;e .n ame 

MDV1_FRED_BAS 
MDVl FRED 

:~FRED=BAS') only if FRED 
/;;FRED ) i sa medium 

MDVl FRED_BAS_BAS 
MDV1_FRED_BAS 
FRED_BAS_BAS ) as 

. FRED_BAS above 

MDV2_FRED_DATA 
MDV2_FRED 

QPAC_GAMES INVADERS_EXEC 
QPAC_GAMES_INVADERS 
INVADERS_EXEC ) as 
INVADERS ) above 

MDVl (directory read only) 
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~hannel Open ~nd Close 

The channel open calls use the file or d~vice name to determine 
the type of device required. As each Job requires its own list of 
channels~ the Job number must be given. 

*************************************************************** 
* 
* 
*" 
-I( 

* 
* 
* 
* 
* 
'* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
'* 
* 
* 
* 
* 
* 
* 

TRAP **2 00==1 IO.OPEN 

Open 2. channel 

Return parameters 

D1 
D2 

D1 ??? 
·.D.'"' .. ??? 

D3.L cod:eD3 '??? 
~1 01 d (e:-:clusi ve) -f i le or device 
1 old {shared) file 

A(' 
Ai 
A2 
A3 

2 new 1:exclusive> -file 
3 new (over·write) fil·e 
address ·of channel name Aa 

Ai 
A2 
A3 

channel 
??? 
??? 
??? 

Error returns: 

NO Not opened - too many channels open 
NJ Job does not exist 
OM out of memory. 
NF file or device not fc.und 
EX file already :exists 
IU file or device in use 
EN bad file or device name 

ID 

* 
-1(. 

* 
* 
* *. 

* .-
'* 
* 
'* 
* 
* .* 

* 
'* 
'* 
'* 
* 
'* 
* 
* *. 

* 
* 
* 
* 
* 
* 

*************************************************************** 

If the job number is passed as a negative word (e.g. -1) then the 
channel will be associated with the current Job. 

The file or devicenalTt£'should beastring of ASCII 
This string is preceded by a character count <word), 
should point to this w6rd (on a word boundry). 

. char acters. 
t'he POl nter 

The error return "BN'" indicates that the name of the device has 
been recognised but that the additional information is incorrect. 
(E..g. CDt--.l_512y244j.) 

The code should be zero for access to any non-shared device (in 
practice~ anything but a file store). If the error code is non 
zero then no channel has been opened. 



.... '"~ 

*******~*~***~*********I****.*************f******************** 

* * * TRAP #2 00=2 ID. CLOSE * 
* 
* 
* 
* 
* 
'* 
'* 
* 
* 
'* 
~ 

* 
'* 
'* 

Closes a channel 

Call parameters 

01 
D2 
03 
A0 

H1 
A2 
A3 

ChanneJ. ID 

Error returns: 

NOct:labn~a is ntl:t ... open 

Return parameter~ 

Dl ??? 
D2 ??? 
"D3 ??? 
A~' ??? "" .. ,, .. ,. 
.Al ??? 
'A2 ?'?? 
A"':! .... ??? 

" '. ' 

* 
iE' 

* 
* 
* -lE, 

* 
*' 
* 
-lE' 

* 
-lE, 

* 
* 
* .* 

* 
***********+'~****~~*****************'*:***~****'**************** 
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The serial 110 is fully redirectable. There are three types of 
return from the serial 110 system: wait for completion, return 
immediately, and wait until time-out or completion. These are 
all treated as one type of cal~ distinguished only by the length 
of wait. This wait may be zero~ defined, or indefinite. The call 
parameter is a 16 bit number of display frames (50 or 60 Hertz), 
which will allow a time-out period in excess of 15 minutes. A 
time-out period of -1 indicates an indefinite wait. 

If a Job is waiting an ID and another Job requests ID on the same 
chanRel, then, . i~ thetimeout is not zero~ the second Job is 
re-scheduled until the first Job is no longer waiting {complete 
or timed-out). The timeout peri.od commences from the time the Job 
gets access to t'he channel, not the time it requests aCCESS 

(Llnfortunately) • 

If an output call returns incomplete, then it 'will 'remain 
incomplete, a.nd any output not sent must be re-sent .. 

!r':~.), 

\,.) Seri al 110 is in the form of bytes or characters. The si ngl e byte 
ID ca.ll s are used for data transfers where the Job transferri ng 
the da.ta req'_ti res ;t.o control the acti .. ons performed by the drj ver; 
any bytes which may represent embedded control codes are 
processed by the Job not by the driver. The string transfers, 
however, are used for dumb transfers of bytes, if there are any 
embedded control codes recognised by the driver, these will be 
actioned, any unrecognised control codes will c~use some device 
dependent recovery action. 

File copies should normally use string transfers using as large 
an interna.l buffer as is consistant with efficient memory usage 
and the size of files being moved. This is much more efficient 
than using single byte moves! If the timeout period on the read 
string~operation is zero~ then the operation will fetch as many 
bytes at a time as are available. 

Serial 110 calls ~se TRAP #3. 
The channel lID Uong .word) is always passed in A0 and it is not 
modified by the TRAP. The time-out period is always passed in D3 
and is notmodifi'ed by the TRAP.. IT a pointer to an array of 
bytes is passed in "Al" thenon'r:eturn, 'At will point to the next 
byte. 
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. *********************************'******~****~****************** 
'* * 
* 
'* 
'* 
'* 
« 

'* 
'* 
* 
* 
*' 
* 
* 
'* 
'* '. *' 
• .' '* " 

TF\AF' #3 D(1=(1 lO.F'END 

Check for pending input 

Call parameters 

Dl 
D2 
D3.W timeout, 
~~ channel ID 
Ai 
A2 
A3 

Return pa~ameters 

, Dl 
D2 

??? 

??? 
D3.L preserved 
At;'pres$rved 
Ai' ??? 
A2 
A3 

??? 
??? 

NC not,' 'compl e~e:1{l~ 'cperrdi ng 
NOctlanqel'noL" op~n,;is'-" ·f· 

EF, end}of~file;.,.: .. £::::·<~~" "::':;': 
" ~" -

• 
~ 

'* .' * 
«, 

'* 
* 
*' 
* 
*' 
* 
* 
:* 

.,,- ',i!-'. 'J: ." ,* 
'* 
"* ''f::~t;;'?~'" . 

,'* ':r«-. "~'" 
. .;;..: 

';-':: 7'" ."- '~~.'~ .~" " 

*'******-**********'***********;*********:*:***'*t*****'************'* 
"',,' '" 

This trap is used to'ch~~kfor;pe"ding inp'+tt on c3. channel. 
does not read any data or modify the input cfuannel in anyway.. 

. I'·' 
****'**'*'***************************'**********~***************'**'* 
*' *' 

<* TRAP #3 D(1=1 lO.FBYTE '* 
*' *' 
* Fetch a byte * 
* '* 
* Ca.ll parameters Return parameters *' 
* '* 
* Dl DLB 'byte fetched *' 
* D2 D2 ??? * 
* D3.W timeout D3.L preserved, *' 
* A'~ channel ID A(1 preserved * 
* Ai At ??? '* • A2 A2 ??? * 
*' A3 A3 "??"? * 
• *' 
*' Error returns: *' 
*' *' 
* NC not complete '* 
'* NO channel not open '* 
* EF end of file '* 
*' * 
********************'***'***'****'****************'*****************' 
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1 r~r\f-' 41::. D0~2 or 3 ~ 

Dl 

~ 

IO.FLlNE 1C'·Lch a linC' cIf c:har-.:\ctc!I'S tcnnini"tcd-!t 
by ASCII (LF) (hex A) ~ 

IO.FSTRG fC'tch a string of bytes * 
oji. 

Return par-ametcrs * 
* Dl.W nr. of bytes fetched * 

D2.W length. of buffer 
D3.W tim{?out 

D2.W preserved * 
D3.L pre~er-ved * 

AC1 channel ID A0 preserved * 
A-I b a se of b Llf fer­
A2 

Al updated ptr- to buffer * 

A3 

NCnotcomplete 
NO channel not open 
EF end of .file 

A2 
A3 

??? 
??? 

BD buffer overflow (fetch line only> 

* 
* 
* .* 

* 
* 
"* 
'* 
"* 
* 

*********************of.***,*·,************************************* 
The character count ofa fetch a line trap includes the <LF) if 
found. 

For- the console 110 device, the trap to fetch a line has special 
significance. The characters read from the keyboard are echoed in 
the associated screen window. The cursor keys modify the line 
typed accor-ding to the standard cursor key rules. 

< > move cursor left or right by character 
shift < ) move cursor 1 e.ft or right by word 

control < > delete character left or right 
control/shift < > delete word left or right 

control .;, v delete to start or end of 1 ine 

In addition the cur-sor- in the appropriate window is enabled when 
-erR--. the fetch a 1 inetrap is made, and the Cut-sor is suppressed 
when the line has been read. 

When fetching more than one byte from an ·1/0 channel the time-out 
per-iod is the maximum ti~e allowed from the issuing of the trap, 
r-a.ther tha.n the time between the reception of consecutive bytes. 
It follows that the timout cannot be used with the ~etch line 
trclp to detect, for e~<ample, 'slow typing. As many bytes are 
fetched <:<.s is possible within the time limit. 

Tony Tebby 26 October 1983 
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¥. 
,M 

4 

i( 

'* 
oK 

01( 

'* 
* 
"* 
ojIE. 

* 
-lE-

* 
* 
'* 
* 
*' 
* 

"''*''~::. 
* 
*r 

Sc>nd a byte 

Call ptar'arneters 

D1.B bytE' to be !:;e 

D2 
D3.W timeout 
A(:' channel ID 

. A1 
A2 
A""'" ,~ 

Error returns: 

'NC notcolJIP 1 e 
NOchanneliRo 
pF· dr iMe-f,ul1. 

1 D. S[tYTE 

t 

Return parameters 

D1 ??? 
D2 ??? 
D3.L preserved 
A()preserved 
A1 ??? 
A2 
A3 

?7? 
??? 

OR offwi;m:jow /·.paperetcT 
~~$i.:< '" '* ",~,",:;,"o _, < 'i. ';" ," _ 

****'**'***'******'*'*'*'*'**** ****,*******'*****'**~***::*'********'*''*****'* ..... ,.;;;''1''<' • 

."~~" );:<~~.: > , 

*****************'*'*'**** ,**-*,**'*'*****~*******'*'**,*,,****-i<:-,*,**,*,******' 
* 
* 
'*' 
* 
'* 
* .. 
'* 
'* 
'* 
'* 
'* 
'* 
'* 
'* 
'* 
'* 
'* 
'* 
'* 
'* 

TRAP #3 IO.SST~ 
Send a string of bytes 

Call parameters 

D1 
io D2.W nr of bytes be s'ent 

D3.W timeout ! 

I 

Ac:., channel ID I 

A1 base of bufTkr 
A2 
A3 

Error returns: 

Ne not complete 
NO channel not open 
DFdrive full 

Return parameters 

D1.W 
D2.W 
D3.L 
'A0. 
A1 
A2 
A3 

nr. of bytes 
preserved 
preserved 
preserved 
updated ptr 
??? 
??? 

'* 
'* 
* 
*' 
'* 
'* 

sent '* 
'* 
'* 
'*' 

to buffer '* 
. .~. 

.* 

'* 
* 
'* 
'* 
'* 
'* 
'* 
'* 

*********,***************,*********.,*************,*********'******** 
The error return OR wil~ not occur when sending a string of bytes 
to a screen or a console; newlines are automatically inserted at 
the right hand margin, and the window is automatically scrolled 
up when there is a newline on the bottom line. In addition the 
byte value SA (ASCII (LF» will cause a newline. 
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ror ~,tJt1lC' t ypvs cd dc'vi LP, i 1.. i s pn~'~lj LIJ L' i. h"d. d ~-J;d t on UlItPlIt 
(TIdY not opt:r',3'lc:· .:>-~:. C:~PL'c.t.L'd. ThS b w111 occur ~JI1Crl the Dutput 
t,k'vjcl:' jncluc1cs buf1prinQ <-H.d t.his jr,t.L'I'TIl:~l buffc'ring is 
~nvl~~iblc t.o t.hE? 110 subsy~;t..r'm. This ,:lpplicr" t.o both sin~l)e and 
llIultiple byte> out.put. r'i n:.'t.w·n inciicatint;J th,:lt the the liD 
tt~C\n~;actlon is cDmplf~tl? inc1ic.;\te5 met"C'ly that. all the output. has 
be~n passed t.o the device driver. 
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" f'" '. -., 

Thr' !;'CTUI.:'n out.put C:UI1HII.:HHJ!:i ':Ir·c' not pi::lr·t oT thE' h.;\!::;ic I-['c:lil'c'ct.,ble 
liD sysl(?m~ but since it would be possible to writ~ scrQPn 
[>fI)ulclting drjvc~rs~ the SeTE'en manipul,,·,tion cidls ~n:> inclllded 
under- trap *13. 

The screen output comm.:;:~nds cover the oper at i on!:i of mod if yi ng the 
window, controlling the cursor, clearing part or all the window, 
scrolling and setting the colours. 

Window control 

-+'-

'* 
* 
* 
* 
*' 
* 
'* 
* 
'* 
* 
'* 
'* 
* 
'* 
'* 
'* 
'* 

.. ,* 

'* 

TRAP #3 SD.BORDR 

Sets. the border;wi dth and colDur 

DL.Bcolour 
D2. W width 
O'3.W ·t imeout 
A0 cha.nnel ID 
Ai 
A2 
A3 

Ne not complete 
NO channel not open 

.?-"'.,j-- 'l\h~<,f;2 

·Ee·~·;~~~m.eter5 

Ul ??? 
D2 ??? 
D3.L preserved 
At) pr·€,Ser ved 
Ai ??? 
cA2 
A3 

??? 

??? 

'* 
* 
*' 
'* 
* * .... 
+>~ 

'* 
* 
'* 
* 
'* 
it-

'* 
it-

'* 
'* 
* 
*' 
'* 

'*'*'******'*'*******'***'**'**********************************''****'*'*'*'* 

This call redefines the border of a window.' By default this is of 
no width. The ~idth of the border is doubled on the vertical 
edges. The border is inside the window limits. 
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( 
" . 

+«¥~¥.~f*~+~M~~+~~~+«~++.~~~~+~«««+~.~~++¥~~~~~~~~~~TT~rTr~.~~_ 

~ ~ 

,-I(. 

. '* 
« 

'* 
* 
* 
"* 
'* 
* 
*' 
*" 
* *. 
* 
'* 

Tr.:AF-' ~13 SD .. WDEF 

window 

Call par c1fJlct er s 

01.B border colour 
D2.W bor-der width 

.. D3. "J,ti meoLlt 
'A(1 -channel ID 
A1 . baE,e of wi ndow block 
A2 

Error: retur-ns: 

Return par-ameters 

01 ??? 
D2 ??? 
03 •. L pr-essrved 

,At) ", pr-eser~v~d 

'AI???" 

c.:. .,;t~C?iPPi: .•. C.OfJlP 1~t~,5£: ..' '~"~.,r 

' . 
'* .. 
'* « . 

. ~ 

""*. 
"'* «. 

•• 
"'* «. 

'''* 

.* .'.:NO:~hanmh riot :~pt:?n"'~">g: 

,~~.:<***::!::~:~:;,;;~2J~;~li:~*1~*:r**:~~~ 
This i:.al1 rE>de·f,ines~ttu?:.:shape~~~~"''Pri!?:i:~~~n·.;_Df·~,~.wi ndow;,',r:tlhe';( 
contents ar::e'~"not mbvec.-"· ~r~:";dtiJ,j~~ii~d~·i}·.::but, .t,·~e -:·:~cu~sor:;;,:,;;is;:; 
rep·osit.ionedat the top·l;efthand::~cofner--::;of·the,.rtew~indow: ... The~; 
window bl'ock is 4 .words l,ong andi .. S 'the~idth,height, :Xori;gin 
and Y origin. 

Cursor-control 

******~*********"********************************************** 

* * * TRAP #3 D6=£ SD.CURE * 
* - * 
* Enable the curs.or * 
* * 
* Call parameters Return parameters * 
* * 
* Dl D1 ??? * 
* 02 D2 ??? * 
* D3.W timeout D3.L preserved * 
* A(1 channel ID AO preserved * 
* Ai A1 ??? * 
* A2 A2 ??? * 
"* A3 A3 ??? "* 
* * 
"* Er-r-or r-eturns: * 
*" * 
"* Ne not complete * 
*" NO channel not open * 
"* "* 
*****"***********************"**************"*****************~"*** 

The cur-sor- is automatically enabled when a read line trap is 
issued to a window. 
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(. 

( 

THAF' ~13 DI)==F SD.CURS 

Supprcss the cursor 

Dl 
D2 
D3.W timeout 
At) channe.1 ID 
Al 
A2 
Fi3 

Errot- returns~ 

Return parameters 

Dl ??? 
D2 ??? 
D3.L preserved 
AC1 preserved 
Ai??? 
A2 
A3 

??? 
??? 

The call s to suppress or enable the ,cursor ,do not return an error 
if the cursor is already suppressedor'-enabled (respectively)~ as 
they merely ensure that the cursor i s in the desi red state •. 
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t , 

-I( ~oI(¥*.jI·'H( -1\ "" *01(-*-1( "HHI "H(*-I( "1'11-1<,**+:,""*****-+;.* +'.~H( .)t-*.'" ·I(IH( ~-M-I(-I'oI( ¥-I< ""IHH( ¥.lH(.j( iHH\« 

* "" 

* 
* 
* 
* 
* 
* 
* 
* 

TRAP *t3 00=10 to 16 

Cursor posi ti oning by ch arc.\ct el'" .i nterval 5 

0(1=1(1 
0(1=11 
Ot)=12 

. ° '::'=:=J,3 
-, 0()=14 

D(1=15 
0()=16 

~.POS 
S .TAB 

• NL 
S .PCOL 

. NcoL 
S .PROW 
S .NROW· 

* 
* 
* 
* 
* Call pal'" a'meter 5 -

* * ,:bL.W col umn;nLHnber 
* ,-.D2.:"w I"'OW ···number 

. ~, .. D3;.:W timeout 
*;;,. :!~'A() ··'channe.i ID 
*-'Ai 
*'tA2" 
*. __ A3·:::. 
*-
* Er~ol"'returns: 

* 

absolute~pDsitiDn 
tabulate 
newl ine 
pr'evi;p~ts-~ol::lmn,: -
n e}~ t. C cil:uiJlfi~ :"T~':: 
Pr.-ev ~_ ous /,r;,Pw,., 

- :ne}~t>"'row-":-~'~i'-

* 
'* 
* 
* 

NC :not corraploet-e 
NO channel not open 
OR position would be out of window 

.j!­

* 
-t!. 

«-

* 
* "", 
.* 

c.,*, 

':.t.: 
- 'i,* 

'* 

-* 
"* . 
* 

*************************************************************** 
- ( 

In the case of-an error return, the -cursor position is not 
changed. The cursor posj,tion is the top ·left hand corner of the 
next character rectangle referred to the top left hand corner of 
the window. 
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( ) 

. +: 

.-If 

* 
"* 
* 
* 
* 
"* 
* 
* 
* 
* 
* 
* 

~~-'-".':.-' ._---

DO:::: 17 SD.F'lXF' 

F'osi ti on cur'sol" l\!:;i ng pi ::el coordi nates 

Call par':4.metcrs 

Dl.W X coordinate 
D2.W Y coordinate 
D3.W timeout 
At) channel -ID 
Ai 

--A 2 
A3 

Di ??? 
02 ??? 
D3.L preserved 
At) preserved 
A1 ??? 
A2 
A3 .??? 

• 
* 
i\. 

* 
* 
-* 

* 
* .;:. 

* 
* 
* 
¥. 

* * .* 
* Err.or ret-urns: 

* 
* 
* 
* 
* 

NCnot"t:nmpl~:e '.­
NO ,eh-a.'PInel··nO't -open 
OR off~inoow~~ 

************~c************************************************** 
The cursor position .is the top left hand corner of the 
character rectangle referred to the top left ha.nd corner ·of 
window. 

next. 
the 
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Scrolling 

P~rt or ;7;,11 CIf a window may be scrL"fllcid;'fClr p.:wt.ial scrolling 
·the cur"sor is Llsed as a reference.' These traps cause pi >:el s to be 
transferred from one row to anothe~. Vacated rows ,of pixels are 
filled with paper colour. A positive scroll distance implies that 
the pixels in the window Mill be "moved in a positive direction 
down. The space left behind will be filled ~ith pap~r colour. 

'. 

*********************************************.*-***************.**' '*, * 
* 
* 
* 
* 
* 
* 

. if" 

* 
* 
* 
* 
'* 

~'.* 

'* 

TRAP #3 DO=18 to 1A 

Scrolls part or all of a-window 

D~1=lB 

D0=19 
D0=t,:A 

$.O.SCROL .scroll aLlcif"windpw 
sil. SCRTP • scroll top Of ,window 
5]). SCRBT "scroll· bottom,:.of'.wi ndow 

:I>1.·,w·' di;stance'to';:,'sC:f0l:l. 
·'D2 .. -';' . ,~"'"",'., 
. D3 .~W· tirr.20ixt-:(' 
A0 ::!:~anriel:1D 
:A1 
~A2 

A3 

Error returns: 

NC not complete 
NO channel not open 

, >-.- " ", '~' .• ; ~" ' 

1~~;'R~t"UnD ·~J:!~1l)~ter·s 
4',::_" ':'"*'~""""~,_.::,,,,,",~ ',,'<' ""F~' >.t,+ci,.,.<~, 

,._"> 

, ... ~.;- '~>y,t'~' 

'y,"y::~\._ ,-. ,.",;!, 

'"~ .. _~~ ;-'::-A~·.:;~~:'2~~~::,:~J??:~~t :.",-,,: 

*" 
'* 
* 
'* 
*" 

***"********************************************'**********"****** 
The dividing line between the top of the window and the bottom. of 
the window is the top of the cursor line. Thus the cursor line is 
in the bottom ,of the window. 
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( 

The vJho] C' Df ~~ wi nclCH'" p en- tIlL' wt lOl C' cd till: cur !;:,Ol- 1 i ne', Ol~ the 
right himd l?nd of thE' cur~,cw Ilne> mc-lY be pc\rlllC:'d by ~\ny nl\mber of 
pi::t?ls to the: ,-ight 01- to thE' le·ft. (.\ po!;"";itivC? distclncl? implies 
th",t the pi::els \~i 11 move to t.he r-jght. The space left behind 
will be fillQd with paper colour. 

**~~******************************************«******~******'*** 

"* 
"* 
"* 
"* 
'* 
* 
"* 
'* 
"* 
"* 
"* 
"* 
"* 
'* 
"* 
"* 
"* 
* 
"* 
* 
"* 
"* 
"* .* 

TRAP #3 DO=lB, lE and iF 

Pans part or all of a window 

.0')=1 B 
D(1=lE 
D()=lF 

Sb.PAN 
SQ. PANLN 
s}). PANRT 

Call parameter.s 

D1. W di stance to pan 
D2 
D3.W timeout 
Atj channel 
Ai 
A2 
A3 

ID 

Error returns: 

NC not complete 

pan all df window 
pan cursor line 
pan r~ght hand end of cursor line 

.-.;:D2 ??? 
D3.L preserved 
At;' preserved 
Al ??? 
A2 
A3 

??? 
'??? 

NO channel not open 

'* 
-j(. 

* *. 

"* 
* 
'* 
iI· 

* 
* 
'* 
·iI· 

"* 
'* 
'* 
'* 
"* 
"* 
"* 
* 
"* 
* 
'* 
'* 

*********"**********************"******************************** 

The cursor line is the whole height of the current character 
fount (either 10 or 20 rows). The right hand end includes the 
chCi.r aeter at the current cursor position. 
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C'" -. :' .. : 

The clc~r window traps can clear all or part of 
clear a part of a window the cursOr is used as a 
clear operation consists of overwriting all the 
designated area with paper colpur. 

i' .. ~ ~'>I i rt d ClI-'I • 

r·efr?lrc'nce. 
pi;: cl sin 

To 
The 
the 

*'*****'*'**********************************'*'*******************'~* 
·It 

*' 
* 
*' 
* 
"* 
*' 
*' 
*' 
"* 
* 
*' 
*' 
"* 
*' 
*' 
* 
*' 
*' 
*' 
* 
* 
*' 
*' 
*' 

TRAF' #3 Dt)=2(1 to 24 

Cl ears, part or all of a ~'-Ji ndow 

DO=2£) 
D()=21 
DO=22 
Dt)=23 
D')=24 

sb. CLEAR 
SQ. CLRTP 
S\)o CLRBT 
~.CLRLN 
S,;)- CLRRT 

Call parameters 

D1 
D2 
D3.W timeout 
AO channel 
Ai 
A2 
A3 

ID 

Error returns: 

NC not complete 

clear all of window 
clear top of window 
clear bottom of window 
cl ear ,c\.\rsor line 
cle.ar ri ght hand· end of cursor 1 i ne 

'Return parameters 

D1 ??? 
D2 ??? 
D3. L preset-ved 
At;, preserved 
Ai ??? 
A2 
A3 

??? 
??? 

NO channel not open 

*' 
* +t. 

* 
+:;, 

* 
* 
* 
*' 
* *. 

* 
* 
*' 
'*' 
*' 
~. 

* 
* 
*' 
* 
* 
* 
* 
'*' 

*' * 
*******'******'*********'*'*********'******************************* 

The dividing line between the top of the window and the bottom of 
the window is the top of the cursor lihe. Thus the cursor line is 
in the bottom of the window. 

The cursor line is the whole height of the current character 
fount (either 1(1 or 20 rows). The right hand end includes the 
character at the current curso~ position. 

r. ___ cc. 



( 

r 

t 

UOJIIl'S005 VP. ':' f 

The c:har.:!cter fount l!;:; Cl 5~:9 i:.\n· ... =ly of pi:-:c\l!:; in a 6::10 rpctangle. 
There is a default fount bujlt into the OS~ but alternative 
founts may be selected. 

************************************************************~** 
* 
-* 

* 
* 
* 
* 
* 
"* 
* .* 
* 
* 
* 
* 
* 
* 
* 
* 
'* 

TRAP #3 SD.FOUNT 

D1 
D2 
D3.W 
A(' 
A1 
A2 
A3 

Sets or resets the fount 

timeout 
channel ID 
base of fount 

Error returns: 

Ne not complete 
NO channel not open 

Return parameters 

D1 
"D2 
IJ3.~cL 

-A{" 
Al 
A2 
A3 

'??? 

Rre's,Er~d 
pres"erved 
??? 
??? 
??? 

oj(-

* 
* 
* 

* *-
* 
* 
* 
"* 
* 
'* 
* 
* 
* 
* 
* 
* 
*-

"* * 
*************************************,*************:************* 
If the fDunt address is given as ZEro the default fount will be 
LlE-ed. 

The structure of the fount assumes that LIp to a certain value 
characters are invalid (default hex IF)~ from the next value 
(defaLllt he~-: 20) all characters are valid Lip to a known ma~dmum 

(default hex 7F). Thus the structure is~as follows: 

00 
01 
02 to 
OB to 
t::1.lt 

(1A 

03 

lowest valid code-l (byte)-= 
highest valid code (byte) 
9 bytes of pixels for all invalid characters 
9 bytes of pixels for the first valid character 
etc. "'" 

Each 
bits 
blank. 

byte of pixels has the pixels in the least 
of the byte. The top row of any character 

significant 5 
i s i mp 1 i c i t I Y 
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3 has .;:\ c.hoi cc' oof c~:i ght. colour ";, 
he colours are cod~d as follows: 

hfith fli:\~:;h irOII) ink to 

o 
1 
2 
3 
4 

6 
7 

256 lIIode 

black 
blue 
red 
magenta 
green 
cyan 
yellow 
white 

512 fTHJde 

black 
bI c:\ck 
1~E:.'d 

red 
green 
green 
white 
white 

dition any two colours may be put in a 2 by 2 pixel 
?standard screen dri ver to produce st i ppl ed areBS. 

asecolou.r is in bits 2 to ,) of the colour byte, bits 
1e byte contain the XOR of the base colour and the 
r in the pattern (if zero the colour is therefore 
7 and 6 are used to indicate the pattern: 

5 to 3 
second 

solid). 

')Osssbbb 
01sssbbb 
H)sssbbb 
11sssbbb 

one dot of (sss XOR bbb) per four pixels 
horizontal stripes of (sss XOR bbb) 
vertical stripes of (sss XDR bbb) 
chec kelo-boc\rd. 

I ') i[} 
l' .. 

" c· I 01-0 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 



r L't:: 01 DU ,- eel vJ it huu t ch ,:1f
ol£] i I'll] the in {Clf" fTl,;;\t:i on 

vs th~ same sort of effects as resetting 
an ~ttributc based screen, but it is very 

in 
thE> 

fTHo.ICh 

.*********~******************«*****~**~********** 
i(. 

D(1=26 SD.nECOL 

.:>lopr a window 

c!lTleters 

meout 
la.nnel ID 
.:>inter to colour list 

retLlrns: 

Ne not complete 
NO channel not open 

Return parameters 

D1 
D2 

??? 
??? 

D3. L pl-eserved 
At,) preserv.ed 
Ai ??? 
A2 
A3 

??? 
?"?? 

"* 
-1(. 

* 
*. 
* 
* 
* 
iE· 

* 
* 
* 
* \,*0 

if· 

* ;E. 

'* 
* 
'* 

********-l\-***********¥c*********-J:,.*********************** 

.iLlr' list is 8 bytes long and shoul d contai n the new 
reqLtired for each of the 8 colours in the window. Each of 
colours must bei n the ranQE? (1 to 7. For 4 colour mode, 

:es 0, 2, 4 and 6 need to be filled in. 
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j 
j 
j 
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j 
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j 
j 
j 
j 
j 

j 
j 
j 

j 
j 
j 

j 

j 
j 

j 
j 
j 

j 
j 
j 

j 
j 

j 
j 

j 
j 
j 

j 
j 

j 
j 

j 
j 
j 

j 

j 
j 
j 

j 

j 
j 

j 
j 
j 

j 
j 

j 
j 

j 
j 

j 
j 
j 

j 

j 
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, 
;.. 

d~iYC'I~ Ll~oCS thl~cC colours. ThcTC is t.he backgr'ound 
2 window: referred to as paper colou~; this is the 

ich is used by the sc~oll~ pan and clear operations. 
the colour which is used by the character generator to 

highlighting backgt~DUnd fo~ individual chalracter's or­
~-fci{'1'··(?d to a!:; stri p col o LW' • And there is the col our u~5ed 

-19 char aeter- sand dr awi ng gr ';:-I.phi cs: r-efen~e-?d to .:.~s ink 

*******************~*******************************'*** 

.' -#3 DO=27 to 29 

Set screen colours 

27 
=28 
=29 

®.SETPA 
S}.SETST 
5"9. SETIN 

11 parameters 

.B colour 

set paper colour 
set strip colour 
set ink colour 

Return parameters 

D1 ??? 
D2 ??? 

* 
* 
"". 
* 
'f~ 

*" 
*" 
* 
'* 
-* 
* 
* 
*. 

3.W timeoLlt 
t) channel 
1 

ID 
D3.L preserved 
A~) preserved 
Ai 
A2 
A3 

??? 

-* 

* 
* 

?'?? *" 
??? * 

* 
~rrDr returns: * 

if· 

Ne not complete * 
NO channel not open *" 

* 
~******************************************************"****" 

--

j 

j 
j 
j 
j 
j 
j 
j 
j 
j 
j 

, j 

j 
j 

j 

j 
j 

j 
j 
j 
j 

j 
j 
j 

j 
j 

j 
j 
j 

j 
j 

'. j 

j 

j 

j 
j 

j 

j 
j 

j 
j 

j 
j 
j 

j 

j 
j 

j 

j 
j 
j 



'* 
'* 
'* 
'* 
'* 
'* 
.~ 

* *-.)\':)(.; ... 1\.* *--I'i¥-)(i( ·~*·)<:*·lt* ·r, -~ 1\ -~.~ -ioi-·h"* -i! -~: -it:.;.: -1<'11 **.,; *·li 'I< *.-j( .*-~.r. -)(.-1( *'i!'Y *"* ** 'li -)i -)!-.)i . .I(,~ 

;(. 

TRAP tr3 D():::::21~ and 2B 

Set flash and underscore 

5\). SETFl sc::>t + 1 ctsh Dt)==2A 
DC)=2B §l). SETUl set underscon=: 

Cc~ll parame,ters 

DI.B 0 attribute off 
el se c..ttri bute on 

D2 
D3. W ti me-out 
-A(~ channel 
·AI 
A2 
A3 

Error retLtt-ns: 

Ne not complete 
NO channel not open 

Return parameters 

D1 ??? 

D2 ??? 
D3~L preseiva3 
A(1 preser: ved 
ftl ??? 

A..,. 
'-~ 

?7"7 
??? 

'* 
-ji-

* 
10;-

* 
*" 
* 
* *. 

* 
-l'i-

* 
* 
''* 
~-

* 
*" 
'* 
*" 
* 
*" 
'* 
*" 

'********'*****************************************************-

j**********************-************************************'*** 
'* 

TRAP #3 DO==2C ®.SETMD 

Sets the character ~-,lriting pr plotting morie 

Call parameters Re:t.urn parameters 

DI.W mode D1 ??? 
-1 ink is exclusive ored into the background 

o character background is strip colour 
1 character background is transparent 
o or 1 plotting is in ink colour 

D2 
D3.W tirr;eout 
AO cha,nnel 
Al 
A2 

ID 

Error returns: 

tJC not campI ete 
NO channel not open 

D2 ??? 
D3.L preserved 
AO pt-eserved 
Ai 
A2 
A3 

??? 
?'"?'? 

'* 
* 
*" 
* 
* 
'* 
'* 
* 
*-

* 
* 
* 
--K. 

'* 
* 
* 
* 
'* 
'* 
'* 
* 
* 
"* 

**********'********************'***'****************************** 
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gen0r~tor supports two wj~ths ~nd two heights of 
3 colour mode~ only the double width characters may 
ddition the spacing between characters is entirely 
for simplicity pf use only two additiona~ spacings 

f direct.ly: these al-'e 8 pi:-:el (in single width) and 
jouble width). 

***************~****~****~************************ 
* 

SD.SETSZ 

t character size and spacing 

arameters Return parameters 

haracter width/spacing Dl ??? 
single width, 6 pixel spacing 

1 single width, 8 pixel spacing 
2 double width, 12 pixel spacing 
3 double width~ 16 pinel spacing 
eharacter height/spacing D2 ??? 
o single height, 10 pixel spacing 
1 double height, 20 pixel spacing 

I timeoi..tt D3.L presEt-ved 
channel ID A0 preserved 

Ai ??? 

.cor returns: 

-Ne not complete 
NO channel not open 

A2 
A3 

??? 
??? 

~ 

* 
* 
* 
"* 
"* 
*" 
"* 
* 
* 
* 
'* 
* 
'* 
'* 
'* 
"* 
'* 
"* 
* 
* 
'* 
* 
*" 
* ***'************************'*******'***********************" 

with Dl==(1 or 1 in 8 colour mode will a.ppear as if a call 
een made with D1 equal to 2 or 3. 
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C' 

D] dc: k F i J 1 j If ~l 

ThC>1"'e are tWCl t.1"ap!?, which modify.:-\ 1'C'ci.:t'tngu1cu- block of 
In one case the colour rc>quested is written directly 
screen, in the other the colour is exclusive ored 
screen. Stipple colours may be,used. 

i~ \o,/i ndow. 
into the 
with the 

*************************************************************** 
* 
* 
* 
~ 

* 
* 
* 
"* 
* 
"* 
* 
"* 
* 
"* 
* 
'* 
* 
* 
'* 
'* 
'* 
* 
* 
* 

DO::::2E 01- 2F 

Fill rectangular block in window 

D(1=2£ 
D~l?=2F 

s11. FIll 
~OVER 

D 1. B colour 

write colour into block 
XOR colour into block 

Return parameters 

"'01 ??? 
D2 D2 ??? 
D3. w ti meout D3. L pr::eserved 
AO channel ,ID A(' preserved 
Ai base of block definition Ai ??? 
A2 
A3 

Error returns: 

Ne not complete 

A2 
A3 

NO channel not open 
OR bloc~ falls outside window 

??? 
??? 

*' 
* 

*' 

* 
* 
* 
* 

* 
* 
'* 

* 
'* 
* 
* 
* 
* 
* 

***-If-***************************************************'******** 
The block definition is in the same form as the window 
definition. It is 4 words long: width, height, X origin and Y 
origin. The origin is referred to tbe window origin. 

This is a fast way of drawing horizontal or vertical lines. 

j 
j 
j 
j 
j 
j 
j 
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If-

* 
* 
'* 
* 
* 
'* 
'* 
'*"" 
'* 
* 
* 
* 
'* 

i 1 E' !SUb'.?,YStE'1Tl ht\S S; C1fll C' c:dr',", t.l'"(~;\PS to de,:',1 wi t.h tl'llC/ m(~i n 
.onal requir~ments: record structured or direct access 
~ and ent i re of i 1 e IO<:'Id t:l.nd save. To w cel-t.ai ne;: tent both of 
functions are redirectable; and so they ,are included under 

#3. 

only trap level support for structured files is the 
ter positioning trap. This trap may be used to position 

pOinter to any byte in a file; this~ together with 
ity to read an arbitrary length string of bytes~ means 
l~r_level software may impose any file structure required. 

file 
the 
the 

that 

addition some protection for data base files is provided by 
, trC\pto flush file buffers. 

.***********************************************************.*,,*. 

[21.11 

D1 
D2 
D3.W 
A(1 
A1 
A2 
A~ '-' 

Error 

FS.CHECK 

Check all pending operations on a file 

pa.ra.meters 

timeout 
channel ID 

return!?: 

N[ not complete 
NO channel not open 

Return parameters 

D1 ??? 
D2 ??? 
D3.L preserved 
A(1 preserved 
Ai ??? 
A2 
A "7' 

-' 
??? 
??? 

* 
* 
'* 
* 
* 
'* 
* 
* 
* 
* 
* 
* 
* 
*' 
* 
*' 
* 
* 
* 

* * ************'*************************************************** 

All attempts to read or write to a file, or to move the file 
pointer will cause implicit buffering operations~ of the required 
physical blocks of the file, into the slave block area. These 
buffering operations are carried out in the background, and will 
continue even if the calls causing the operations return not 
complete. 

This trap is used to check whether all of the pending operations 
ha.ve compI eted. 
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() 

'-+1 

.!of 

* 
* 
-w 

* 
* 
* 
* 
* 
* 
-+I. 

* 
* 
'* .* 

* 
* 
* 
* 

TRAP #3 F~3. FLLH3H 

Flush buffers for this file 

Call 

D1 
D2 

parameters 

D3.W timeout 
AO ch,;:..nnel ID 

_.Ai 
A2 
A3 

Ne not complete 
NO channel. not open 

Return parameters 

D1 ??? 
D2 ??? 
D3. L pl~eserved 

AO preserved 
A1 ??? 
A2 
A3 

?'?? 
??? 

-1(. 

* 
* 

* 

* 
*' 
* 
* 
*' 

* 

*' 

***'******************************************************'****** 

When a write operation to a file is complete, the data written 
may still be in the slave blocks rather than on the file. This 
call may be used to check that a file is in a known (complete?) 
state. 
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F!::;. r'OSAB 

Position file pointer absolute 

W timeout 
channel ID 
file position 

Ne not complete 
NO channel not open 
EF end of file 

Return paramete~s 

Dl. ?7? 
D2 ??? 
D3.L preserved 
At) prese!~ved 

Ai new file position 
A2 
A3 

oj(' 

* 
*' 
* if, 

* 
oj(. 

* 
,*. 

* 
* 
* 
'* 
* 
if 

* 
* 
'* 
*' 
* 
* 

;;'*************0)('*********************,*,**,******************** 

,*"*"**'*********************-t.~********************************* 
* 

lit 

* 
* 
* 
* 
* 
* 
* 
'* 

TRAP #3 DO=43 FS.POSRE 

Position file pointer relative 

Call para.meters 

Di.L offset to file pointer 
... D2 

D3. W t i rneOl.!t· 
A'~ channeL ID 
Ai 
A2 
A3 

Error retL.lrns: 

Ne not complete 
NO channel not. open 
EF end of file 

Return parameters 

Dl ??? 
D2 ??? 
D3.L preserved 
A'j pr eserved 
A1 new file position 
A2 ??? 
A" '-' ??? 

*' 
*' '*, 
*' 
*' 
* 
*' 
* 
'* 
* 
*' 
*' 
* 
'* 
*' 
* 
*' 
'* 
'* 
* 

****************************'***********************************' 
If a file positioning trap returns an off file limits error 
the pointer is set to the nearest limit (0 or end of file). 
relative file positioning may~ of course~ be used to read 
current file position. 
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! 

l. 

Fi 1 P 'I n·r DI' Il\,:d. i on 

E(":\ch file hi?,!:', cl h(?adE!r" cClrlti:dning in-fcwmdtion <JbCJlxL t.he:' fiIp. For 
l'1icr-ocjr'iv(? fj les this h(-:ad<?r is 6~ bytes long and ha~; thp 
foll owi ng few·mat. 

00 file type (word) 
02 file length (long word) 
06 last update (time) 
CA last backup (time) 
OE last reference (time) 
12 8 bytes of type ~ependent information 

-4A length' of file name 
IC up to 36 character:> .of f i 1 e name 

*+:-**********************~-********'*********,**"*.**.***-I(.*,*.*********.* 
* "* * . TRAP:fl:3 IJ'~;:;47 FB .HEADR <!t. 

* 
* 
"* 
"* Call 

"* 
* Dl 

"* D2.W 

* D3.W 

* At) 

* A1 

* A2 

*" A3 

* 
* Error 

* 
"* 
* 
* 
* 

Read file header 

p Cl.r amet ers 

buffer length 
timeout 
channel ID 
base of read buffer 

rEturns: 

NC not complete 
NO channel not open 
BD buff·er overflow 

Return parameters 

"* *. 

* 
* 
* Dl.W length nf header read * 

D2.W preserved "* 
D3.L preserved * 
AO preserved "* 
Al top of read buffer- "* 
A2 ??? 
A3 ??? * 

*" 
* 
'* 
* 
-* 

* 
* 
* 

*'************************************************************** 
The read header call is provided so that a Job can allocate the 
space for a load call as well as determining the characteristics 
of a file. 

The information in the file header is duplicated in the directory 
so that the header is available as soon as El file is opened, and 
before any blocks of a file have been slaved into memory. 

The file pointer is such that position zero is the first byte 
after the header. Thus block boundries un microdrive files are at 
positions 512*n-64. 

TDri)' Tebby :25 October- 1983 
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*' 
* 
* 

"* 
*' 
* 
* 
* 
* 
* 
* 
* 
* 
* 

d Save 

2 tl~3n~;{E!I~I"Qd ,,?lnc:l Dut C)·f memory in ttll.:il~ c~ntjl~f?ty with 
ad and save. If the transient program 2r~a is uGed for 

.rap :t-t 1 mLlst h.:ivP been i rlVOkEdto rt?S;€~I~VP the s.pacl? 
file load trap is invoked. 

*****************************************~*********** 
* 

#3 FS.LDAD 

Load file into memory 

* 
* 
* 
.j(-

1 parameters Return parameters * 
-lE-

~) 

\1 
42 
A3 

channel ID 
base address for-load 

Error returns: 

NO channel not open 

D1 
D2 
D3.L 
At' . 
A1 
A2 
A3 

??? 
??? 

* 
* 

preserved * 
preserved *' 

·top address a-fter load* 
??? 
??? 

,,*­

* 
* 
'* 
* 
* 
* 

************************************************************ 

.. ***************************************************"*.*****'*** 

TRAP #3 DO=49 

Save file from 

Call parameters_ 

D1.L length of file 
D2 
D3 
A(' channel ID 
A1 base address of 
A2 
A3 

Et-ror returns: 

NO cha.nnel not 
DF drive full 

FS.SAVE 

memory 

file 

open 

Return parameters 

D1 ??? 

* 
'* 
* 
* 
* 
"* 
* 
"* 

D2 ??? '* 
D3»L preserved '* 
A0 preserved * 
A1 top address of file * 
A" .... 
A3 

??? 
??',? 

*. 
* 

* 
* 
* 
* 
* 
* 

***********************************************~-*************** 
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! dr i vcr 5 c:ompr i e.€:? man y p.3f t!:,. FOI~ sOllle dcvi ces \::'11,->. 

~l device driver which operates off either the scheduler 
(50/60 Hz) or an interrupt. This type of driver will 
transfer data into or out of internal queues or buffers. 

t of the device driver forms the access layer which 
'" the f ac i 1 it i cs requi I~ ed by the lOSS call s. The access 
~f all the device drivers must have an entry point for 

opening, an entry point for channel closing and an entry 
:01"" input ?r output. 

Nice driver routines should finish with RTS (not RTE). 

Ylsical devi ce dri vers are suppl i ed for all the i npLlt/output 
~s u~ the ZX83 hardware~ and the design of any additional 
:e drivers will depend very heavily on_the type of hardware 
type of device, no general rules have been formulated for the 
'9n of these. 

n adding new device drivers (e.g. for ca printer.Jthe usual 
.hnique wi 11 be to use a standard physical driver (e.g.RS232).~ 
::h a new access layer to provide the special chat-acteristics 
qui red by the new device. 

evire Driver Definition Blocks 

-is device drivers may be added into the operating system at run 
time (or more usually on booting the machine), all the entry 
points for the various operations are maintained in linked lists 
by the manager. This type of list must be maintained in RAM and 
there is a standard form which is used for plug in' device 
drivers. 

There are three lists for the physical layer of device drivers 
these are for the routines invoked by: 

external interrupts~ 

50/60 Hz interrupt, 
scheduler loop. 

The scheduler loop invocation is similar to the 50/60 Hz 
interrupt, but m2.y occur more frequentl y. In pa.rti CL'.1 ar ~ whi 1 e 
the machine is idle (waiting for IQ) there is a very tight 
scheduler loop. 

A block of memory is linked into a phsical device driver list by 
reserving two long words at the start. The first long word is 
u!E.ed by the manager- to form the linked list, the second long word 
should hold the entry address of the physical device driver code. 
The rest of the block may be used by the device driver for 
maintaining flags~ pointers, buffers etc. 

A block of memory to be linked into the access layer of the ID 
sub-system must have four long words reserved at the start. 

The first long word is used by the manager to form the linked 
list. the next three long words of an access layer driver are the 
entr~ addresses for input/output, opening and closing a channel. 

-~'\.I Tebby 24 October 1983 
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thc~t a dc;vic.e clr) vcr- in ROl1 may h.:w£? its own datCl an?,,,, 
:d. j n9 system P,\!:iSiC'5, .:~ dc'vi cC! d,":i vC'r SC'VC'I· ,Cl 1 P j eeC's of 
for"rnation. rOI- the phy:;icc:~l device dr"ivf:~r'S these are: 

D3 number of 50/60 Hz interrupts since last 50/60 Hz 
service (50/60 Hz service and sche~uler loop only) 

A3 pointer to the base of the device driver def block 
A6 pointer to system variables 
A7 supervisor stack - routines may use up to 64 bytes 

r registers mClY be treated as volCltile. 

'ss layer" calls the three address registers A3~ A6 and A7 
,e same significance, b~t the other registers are rather 
It. 

5€ address of the definition block refers to the standard 
driver definition as set up for ROM device drivers at 

It is entirely possible to have a differ·ent organisation 
ami tting some of the entry addresses and 1 ink pc,inters}, 
that case A3 will not have as convenient a value~ 

:my Tebby 

(A3) 
4(A3) 
8(A3) 

$C(A3) 
$10(A3} 
$14(A3) 
$18(A3> 
$lC(A3) 
$2() (A3) 
$24 (A3) 
$28(A3) 

link 
address of external interrupt routine 
link 
address of 50/60 Hz interrupt routine 
1 ink 
address of scheduler loop routine 
link 
address of input/output routine 
address of channel open routine 
address of channel close routine 
physical device driver working space 

24 October 1983 P2ge G2 
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'The input/output 
made~ and then~ 
scht2duler IClop~ 

times out. 

operatjon is called once when an 110 trap is 
if a wait until complete is required~ on every 

until the operatipn is complete or the operation 

The input/output operation is called with AO pointing to the 
channel definition block~ 00 defining the operation (this isa 
byte key~ but the 1055 clears the top three bytes) and with 
additional info!~mation in 01, 02 and At. In the case of an 
incomplete operation, the values in these three registers should 
beset on exit so that on reentry the operation can continue; to 
.. :\ssi~:t_ in this 03 is zero on the first entry but is set to -1 on 
the the second and subsequent attempts at the operation while 
Dl, D2 and Ai are unaltered. On all calls D0 defines the 
operation. A3 points to the assumed base of the device driver 
definition block, A6 points to the system variables area and A7 
is the supentlisor stack pointer. 

The register D3 may be treated as scratch within the device 
driver, registers D4 to D7, A4 and A5 should be . saved and 
restored if they ~re to be used. 

Opcoding the Name 

To assist in decoding the device names there is a lOSS utility 
ID_NAME. This checks the device name and evaluates the additional 
or optional parameters. 

The full device name is formed using four components: 

Name 

Separa.tor 

Number 

Code 

ASCII characters (normally letters and the 
case is ignDt-ed) 

·ASCII character (if a letter the case is 
ignored) 

deci mal number in range c) to 2'6 -1 

one of a list of ASCII characters 

The utility is passed a pointer to the actual device name (in A0) 
and a pointer to a block of memory sufficient to store the 
parameter vc..lues (in A3). If successful, it fills in the 
parameter block with either given or default parameter values. 

The utility has three returns: 

return 
standard 
standard +2 
standard +4 

0(1 (+ SR) 
ERR.NF 
ERR.B~ 

o 

name not recognised 
name recognised, bad parameter 
OK 

The description of the device name starts 6 bytes after the call. 

Tony Tebby 24 October 1983 P2ge G4 
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( 

·The description is of the following form: 

Number of characters in name, characters of name. 
Number of parameters 
For each parameter one of 

Space+separator, default value (numeri~ values) 
Negative number, default value (number, no separator) 
Number of codes, list of ASCII codes. 

(All items are defined as words, all letters must be upper case) 

For each nUfTleric parameter value in the description, the utility 
will -F~turn either a given value, or the default. For each code 
list in the description the utility will return the position of 
the code in the list, or zeror 

E}~amples 

The CON description is: 

. DC . W 3, ~ CON ~ 
DC.W 5 
DC.W 
DC.W 
DC.W ~ 

Device nC.me 

CON 
CON_256 
con __ 60 

_ ~ ,512, ~ X" ,244 
~,')," x·o 
_ ' , 128 

con(}£1}r 12 
con_256>~64tl64>: 128_2~) 

TheSER description is 

DC.W 3,'SER' 
DC.W 3 
DC.W 
DC.W 
DC.W 

-1,1 
_ ' ,96(.,(1 

4,'EOMS" 

Device na.me 

SEH 
sere 
serl m 
ser-2_12(1') 

console 
five parameters 
window size 
window position 
keyboard queue length 

Pc.rameters 

512,244, 0, '~1, 128 
256,244, (1, '),128 
512~ 244, 0, '), 6'=' 
512,244,'),12,128 
256,64,64, 12R ,20 

RS232 serial device 
three parameters 
port number (default 1) 
transmission speed 
parity even, odd, mark, space 
(default is eight bit) 

Parameters 

1, 9600 ~ 0 
1, 96()(1, 1 
1., 96(11) ~ ~ 
2. 1200, (? 

Tony Tebby 24 October 1983 P2ge 55 
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c 

The physical layel~ drivE'I-s !!D.:r:it,~_Q1. nllaci:\te Clt~ relp;"se m.:-\c:hine 
I~ esoul- CE.'S. 

The <:\ccess 1 ayer dr j ver!:'. must be re-entr cmt: all war' ki ng 
variables must be stored in the c~annel definition block between 
calls to <:\ device dl-iver. The channel definition blocl::s must have 
6 long words (24 bytes) reserved at the start for use by the 
lOSS; all the rest of the space is usable by the device driver. 

To allocate space the routine MM_ALCHP is called with the 
required allocation (in bytes) in Dl. De (and the condition 
codes) is returned negative if the alloction fails. MM_ALCHP may 
alloca,te a slightly larger space than requested: the' actual 
length- is returned in Dl. The base address of the allocated block 
is returned in A0. 

To return a table to the free space area~ MM_RECHP should' be 
called with the base address of the block in A0a 
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~iv(::, routin(?s. are provicled fOI- handling queue!;:;: III OSET !EiE't.!:; up 
the queue p()intt?rs~ ID_GIN puts i~ byte in a queut!~ ID_QOUT take£; 

·one out~ ID OEDF puts an EOF flag in and ID_OTEST checks if the 
queue has anything in. 

A queue is defined by Cl block of 4 long words at the start. Only 
the most significant bit of the first long word is used by the 
queue routines to flag end of file. The entire word is cleared by 
IO_QSET and the rest of the first long word may be used by the 
device drivers for linking queues etc. 

The usable length of a queue is one byte less than the actual 
leng~~.of the queue. This ~eans that the minimum space taken by a 
queue and its header is 18 bytes. 

For all routines the pointer to the queue header is passed in A2 
cl:nd the dB.ta ( qu.eue length "for I 0...; D5£T ,byte ..in or at.lt for IO_QIN 
or .IO_OOUT> is inDi. A3 is modified in anarbitrarywB.y, and D(' 
is used as an error flag (ERR. NC}if ;the queu:e is. full nO_DIN 
and IO_OTEST) or empty (IO_DOUT). IO_QOUT and IO_QTEST can also 
return ERR.EF if end of file is reached. 

For simple serial ID there is a direct queue handling routine. 
When the channel definition block is set up for simple serial ID 
then the 7th and 8th long words should be set to point to the 
queues for input and output respectively. If e~ther input or 
output is prohibited~ then the corresponding pointer should be 
zero. 

IO_SERO should be called with the standard lOSS values in D0~ D1, 
D2, At) and Ai. It trea.ts actions (1 to 7 inclusive: for undefined 
actions, it returns error ERR.BP 

For seria.l ID where the operations for byte input Cl.nd output are 
not so simple, the routine ID_SERrD may be called. The call 
instruction shoul~ be followed by three long words~ these being 
the entry addresses for 

Tony Tebby 

testing for pending input, 
fetch byte, 
send byte. 
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he machine the operating system checks for plug in 
The format of these drivers is a long flag word 

,Jowed by the driver header. 

Flag (long) 4AFB0001 
pointer to de5c~iption (word) 
number of drivers in this ROM (word) 
first driver entry address list 
00 length of drive~ definition block (long) 
04 pointer to external interrupt routine (or 0) 
06 pointer to 50/60 Hz interrupt routine (or 0) 
08 pointer to scheduler loop routine (or 0) 
OA pointer to input/output routine 
QC pointer to channel open routine 
OE pointer to channel ~lose routine 
10 pointer to initialisation routine 
second driver entry list 
etc .. 

Jinters are reI ati Ve to the base of the ROM. 

he machine will set up a driver definition block in RAM 
of the drivers; then call the initialisation routines 

? A3~ A6 and A7 set to the standard values for device 

ription should be in the form of a character count (word) 
J by the ASCII characters of the device description(s). It 
nmended that the number of characters should be limited to 

Tony Tabby 24 October 1983 F'?ge G8 
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.Hnbcl" D'! "-UUt.:i n['S in t.he: Fml"! h'h i cll 01,:'1')' be U!::,c~'f Lt 1 to 
:odu; also there are certainly roulinu5 which are 
even required by) device drivers. TheGe routines 

oups dl~'pendi ng on lhe F"€,·quj rements on the call ing 

Ll oc~~t ion 

ap allocation routines are usually accessed by trap 
ce~tain circumstances~ for example within the parts 

rs invoked by trap #2~ the routines are called by 
lin the supplied operating system. The requirements 
'9 code are that: 

'e !:?>:ec\..\ti on is in supervi sor mode and 
Ice code has not been invoked by interrupt other than 

the 50!6~) Hzpoll i ng interrupt. 

Trap Routines 

:ines are used to invoke certain system traps where the 
to be set Ltp for the trap conform to a predefined 

ey must be called in user mode. 

:i 1 i ty Rou.ti nes 

al utility routines may be called from any code and make 
'1 dema.nd.s. 

,1 i ty Routines 

c utility routines may be called from any code, 
dtation that all addresses passed to the routines 
:.1 ve to A6. 

Tablp 

but ~~i th 
should 

Itry point adresses of these routines are held in a vector 
To access a routine the following code may ~e used: 

nVE. J..<J 

BR 
aa.aaaa,An 
(An) 

aa.aaaa is the entry vector 
An is an address register 

?turn from any ut i 1 i ty t-out i ne whi ch sets a status code in 
1e status register is set according to the value in DO. 

"1 TC'bby 26 Oct..J}bcr 1983 Page Hi 
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_.ines an? pl~ClvidQd for' COllllTIOn hE:''':'.~p 1fl.::\IIc:\gemc~nt. One 

; 5pace~ the other frees the space. The space requested 
:lude room for the heap entry header. For simple heap 
this is 16 bytes long~ for lOSS channels this is 24 bytes 

ress of the heap area is the base of th~ area allocated, 
base of the area which may be used (contrast with trap #1 

rd 19). 

+******************************************************* 
'* ctor CO MM.ALCHP 

Allocate common heap area 

* *. 

* 
*" 

dl parameters Return parameters * 
* t.L space required 

2 
3 

~rrDr returns: 

OM out of memory 

D1.L 
D2 
D3 
At) 
Ai 
A2 
A" "-' 

space 
??? 
??? 
base 
??? 
??? 
??? 

allocated * 
* 
* 

of area allocated* 
'* 
*. 

* 
* 
* *. 
'* 
*. 

*********************************************************'* 

~********************************************************** 

* 
Vector C2 MM.RECHP 

Releases common heap space 

Ca.ll par c:,meters Return parameters 

Di 
D2 
D3 
AO 
Ai 
A2 
A3 

Dl 
D2 
D3 

base af area to release A0 
Ai 
A2 
A3 

??? 
??? 
??? 
??? 
??? 
??? 
??? 

* 
* 
* 
'* 
* 
* 
* 
* 
'* 
* 
'* 
* 
*-

* 
'************************************************************ 
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* 
"* 
"* 
* 

'* 
* 
* 
* 
* 
* 

;irnpli'fi'L~d tr-,:lp r-outincs; .:u-e u~,{:.!d to !''C'cluc:c thp over'hc~i:1ds; of 
.:Jst CO(Tiinon 10 opm~2.t.j ons. 

first t.hree set up console or screen windows using a-' 
~eter 1 i st wh i ch f oIl Oi~S ·the call sti~.tement. In the first 

the window is opened using a n2me which has be~n supplied; 
lock of parameters defines the border, the paper and strip 
ur and the ink colour. The wi ndow is SE,t up and' cl earE;cI for 

.?_qcond two al so clef i ne the \'Ji ndow usi ng an addi ti onal b 1 Clck 
four VoIords. 

:************************************************************ 
i(. 

Vector C4 UT.WINDW 
Cb UT.CON 
CB UT.SCR 

set up a window " using a supplied name* 

* 
* 
* 

set up cons.ol e window 
set up screen window 

Call parameter-s Retur-n parameter-s 

D1 
D2 
D3 
At) 

A1 
A2 
A3 

Dl 
D2 
D3 

ptr to name (WINDW only) A0 
ptr to parameter block Ai 

A2 
A3 

En""or returns: 

OM out of memory 
NO out of channels 
OR window is off-screen 

??? 
??? 
??? 
channel ID 
??? 
??? 
??? 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* * 
*************************************************************** 

The parameter block is as follows: 

00 border colour (byte) 
01 border wi dth (byte) 
02 paper/strip colour (byte) 
03 ink colour (byte) 
04 width (word) 
06 height (word) not required for UT.WINDW 
08 X origin (",mrd) 
0A Y origin (word) 

'26 OctCJbf;~r 1983 
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:;.39(;;;' WI"iting 

.Ir r'outirlc~s C'::i~tt for wl~iting simple f!lc~,sages to c1 channel. Two 
them are a basic error message handlers which write a standard 
device driver supplied error message to either the system 

<1nnel O~ or el se to a d€-?fi ned channel. ,The other two wri te 
trt s of lTlor"C' compl e;·: messc:lges- to a clef i ned channel: (To sel ect 
le system channel try SUB.L AO~AO) 

****************************************************'********** 
* Vector CA UT.ERRO 

CC UT.ERR 

Call para.meters 

D1. L error code 
D2 

WI- i te el-t-Ol- message to ch':lnnel (1 * 
write error message to given channel * 

* Return parameters 

D1 ??? 
D2 ??? 
D3 -1 D3 

A') 
A1 
A2 

channel ID (UT.ERR only) A(1 c:hc..nnel ID 

* 
* 
* 
* 
* 
* 
* 
* 
*' 
*' 

A1 ??? 
A2 ??? 

A3 A3 ??? 

*************************************************************** 

*************************************************'******'*'***'**** 
* 
'* 
'* 
* 
* 
* 
'* 
'* 
* 
* 
* 
* 
* 
*' 
* 
* 
*' 
*' 
* 

'* Vector CE UT. MINT '* 

Ca.ll 

D1.W 
D2 
D3 
A(1 

A1 
A2 
A"':'! '-' 

Error 

* 
Converts an integer to ASCII adds a space and sends * 

it to the defined channel * 
* par Cl.meters Return parameters *' -- * integer'valuE Dl ??? '* D2 ??? '* D3 -1 - * -

chs.nnel ID At) preserved '* Ai ??? '* A2 ??? '* 
A3 ??? '* 

* returns: * 
* 

All the usu2.1 10 * 
'* * 

************************************************************'*** 
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( 

~*~~+«~~*~~*~*~~~*~*"*~**«**~"**~**~*****~~~****~~**~********1*** 

"* "* 
--If: 

"* 
"* 
"* 
"* 
"* 
* 
* 
* 
* 
* 
'* 
'* 
'* 
'* 
* 
* 
'* 

Vecto~ DO UT.MTEXT 

Sends a message to a channel 

D1 
D2 
D3 
At) 

Ai 
-A2 
A3 

chcmnel ID 
basie of mes.:sage· 

Error r.eturns: 

All the usual ID 

Return parameters' 

Di 
D2 
D3 
At) 

Ai 
A2 
A3 

??? 
?7? 
-1 
preserved 
??? 
??? 
?.?? 

* 
1(. 

* 
,*. 

'* 
"* 
'* 
'* 
* *. 

* 
'* 
'* +l. 

'* 
'* 
* 
* 

**-*-*****************************************-i<:-****************.** 

The message is in the form cif a te};t string: number of characters 
(word) followed by the characters in ASCII. If a new line is 
required at the end of the message, this shoL!ld be included in 
the messa.ge. 
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~ 

* 

utincs are passed thQ b~se address of the item to be 
,r unlinked, and a pointer which points to either the 
,0 the first item in tha list, or to an item in the list. 

item is linked in~ it will be linked in at the start of 
., or~ if the pointc~l- ,,~as to an item in the list, after 
~m. 

item is ~emoved~ the pointer may point to the pointer to 
:st item in the list, or to any item in the list before the 

:J be reme.ved. 

starting a new list, 
nLtst be zero. 

the pointer to the first item in the 

item in the list must have 4 bytes reserved at the start for 
,ink pOintet-. 

*********,************************************~,*****,******** 

* Vector D2 UT. LINK 
D4 UT. UNLNI< 

Call parameters 

01 
D2 
03 
AO base of item 

link an item into a list 
unlink an item from a list 

Return parameters 

01 preserved 
02 preserved 
D3 preserved 

(un) I inked AO preserved 
Ai pointer to previous item Ai updated 
A2 A2 preserved 
A3 A3 preser'ved 

* 
'* 
'* 
'* 
* 
'* 
* 
'* 
* 
'* 
* 
'* 
'* 

************'****************'*********************************** 
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!::il' L' J:> r DV i c!c'd ( 01 U :o,cr' 1I C' <:' r I (fl':\l H_' ':) '"., 

CLI- 11(:,1.1::) l.~_, il"l fTlultiple's o-f ti Llyt(:s. r-I'C?Q ~5p<ACE' lE, 

u~,i fig -two 10l"1g hlOI-cls PC'I" ~'r).Cic.C. The 1" i I-st is the 
~,p .:~c: t? Thp ~:,ccotld is th e r- c:l at j VE.:' poi nt er to tht? 

:.c. The USf2 o{ rG·lative pClint(~I~s ens;un=~!:; th.-xl Us")E~r 

:)1 e. Pr'ovj dE}d the w;er- code can r c'nlc?mb cr- the 1 eflgth 
n the heap~ all of an area allocated may be used by 
allocation of area the first long word holds the 

area~ and 50~ if dc::sircd, this may be retained by 

e requires to keep one pointer to the free space in 
ii is a long word~ and is a relative painter to the 

the heap. When the heap h~s no free space~ either 
: does not exist~ or because it is full~ this pointer 

$et up by linking an area of. ram into a none~·:istant 

~ is E;-:panded by linking anare.a of ram, conti guoLlS 
Tent top of the heap, into the 'heap. 

*************************'***************'************ 
* D8 MM.ALLOC 

Dlocates an area in a heap 

parameters Return parameters 

* 
* 
* 
* 
* 
* 
* 
* 

1 ength r-equi red Di.L length allocated 
D2 
D3 

ptr to ptr to free space AO 
Ai 
A2 
A3 

or returns: 

OM no free space large enough 

~?"?? 

??? * 
base of area allocated* 
??? 
??? 
??? 

* 
* 
* 
* 
* 
* 
* 
* 

~******************************************************* 

******************************************************** 
* 

2ctor DA MM.LNKFR * 
* 
*" 
* 
* 
* 
* 
* 
* 
* 
"". 

Links a free space (back) into a heap 

:;::'.11 para,meters 

01.L length to link in 
02 
'1)3 

Ai) 

Al 
A2 
r'., 
n·_' 

base of new space 
ptr to ptr to free ~.p2ce 

Return parameters 

D 1 -;.-;.,) 

D2 t? .. ?~. 

D3 "",:1",":,,,::, 
; ; 

Ai) ?'?? 
A 1 ?'?? 
A2 ?~'? 

A3 ?'?~I 
* 
-t,-

* 
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The !Oitl"irl!,;J cDmpari~~ic)n n:)Lltinr.> Lt::-.:;(:?cI by tilt::: dircc.tLJI~y sy~:;tc~m~ and 
the Bi:\sic int.{~I'-pl~eter~ Uf:iC?S i:\n C':,;t[~ncjed lntC?l'°r:wc·t,,;\tion of tht? 
value of a string and has four modes of operation. 

Or-der-

Since comparisons may be used to sort strings into order- as well 
as checki ng for- equal i ty or equi vC).l ence~ the order' must be wE·Il. 
defined. A fo~m of dictionary order is attempted - this will 
require to be modified for foreign character- sets. 

Space is the first character. 

Punctuation is in ASCII order (e;-:cept "." which is the last). 

All punctuation is defined to be before all letters or- digits 
(e.g. A. before AA.>. 

(. Optionally~ embedded numbers may be taken in numerical order 
.. ' 

( 

(e.g. Case5A before Case10A, a~d also Case5.10 before Case5.S). 

All digits or numbers are defined to be before all letters (e.g. 
bat1 before bath1). 

An upper case letter comes before the corresponding lower case 
letter but after the previous lower case letter (e.g. Bath is 
before bath but after axe). 

Optionally, an upper case letter is treated as eqUivalent to a 
lower case letter. 

Space 
! 11 # $'/. ~~' () *+ ~ - /: ; < = >- ?@ ( \ J 00', _' { : ]- '" 0 • 
Digits or numbers 
AaBbCcDdEeFfGgHhIiJjKkLIMmNnOoPpQqRrSsTtUuvvWwXxYyZz 

The ~elationship of one string to another may be 

equal 

lesser 

greater 

Tony TEbby 

all characters or numbers are the same or 
equivalent 

the first part of the first string~ 
which is different from the corresponding 
character in the second string~ is before it 
in the defined order 

the first part of the first string, 
which is different from the corresponding 
character in the second string~ is after it 
in the defined order. 



'" :0 

TypE?S of Comp'::.>r- j ~;,on , 

.Comp'::lr·i =;ons m.:\y be made:' di r pet 1 y on (J ctldl' ,:.:le 'l CI- by c.hal-':;lCter 
basis (type 0), or made ignoring the case of the letters (type 
1.) , ur m,Ol.dc: US) ng the veil LIe of any E~mbE'cldc~d numbers (t ypt, ::),; or­
both i gnor- i ng the case of 1 et tel-s and usi ng the val U.E' of c:ITiDedded 
nunlber- s (t ype 3). 

File and variable name comparisons Llse type 1. 

Basic <, <=, =, >=, > and <> operators use type 2. 

Basic -- (equivalence) op~rator uses type 3. 

*****'***'*******4'('**'***********************4'('**************-r.-.******. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
'* 
'* 
* 
* 
* 
* 

C2tll parameters 

Ot). B comparison type 
01 
D2 
03 
A0 base of string 0 wrt Ab 
Ai base of string 1 wrt Ab 
A2 
A3 
A6 base address register 

Return para_meters 

Ot1. L ~t~ or- +1 2 '~'" 
) I' 01 preserved 

02 preserved 
03 preserved 
At) preserved 
Ai preserved 
A2 preserved 
A3 preserved 
Ab preserved 

* 

'* * 
*************************************************************** 

00 (and the status register) is set negative if the string at 
(A6,AO) is less than t~e s~ring at (A6,Al) etc •• 



Sinclair QL Preservation Project (SQPP) 
 

 

On January 12th 1984 Sir Clive Sinclair presented the Sinclair QL 
Professional Computer in a typical Sinclair-extravaganza type 
launch event at the Intercontinental Hotel, Hyde Park Corner, 
London. This was exactly 12 days earlier than Steve Jobs presented 
the Apple Macintosh. 
 
The QL still is a very good example of an innovative, stylish, 
powerful and underestimated product. On one hand it failed in the 
market but on the other hand it influenced many developments 
which ended in many of today’s computers. 

 
2009 was the year of its 25th anniversary in which month by month new activities were 
launched. 
 

 
 

 
Jan 12th – 25th Launch anniversary day. Message spread to VIP, 
community and media. 
http://tinyurl.com/ql-is-25 
 

 
 

 
Feb 19th – Massive 11 pages coverage of the QL in the April Issue 
of Personal Computer World (PCW) magazine. 
http://www.pcw.co.uk 

 

 
 

 

Mar 12th –  Sinclair QL Preservation Project (SQPP) launched, 
starting with Documents/Publications from Sinclair Research Ltd 
and various computer magazines of the years 1984 to 1986. 
http://tinyurl.com/sqpp25 

 

 
2014 is the year of the 30th anniversary. Check out the brand new website 
http://www.qlis30.org.uk/. Activities include THE MOVIE, THE STORY, THE 
REPOSITORY, THE DISTRIBUTION and much more to come. Stay tuned... 
 
QL forever! 

Urs König (aka QLvsJAGUAR) 
http://www.qlvsjaguar.homepage.bluewin.ch 
http://www.youtube.com/QLvsJAGUAR 
https://plus.google.com/104042128125238901905/posts 
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