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Abstract 

‘I‘hc 11’I’C (Itim ‘l’imc (‘oordiliator) is a software sup 
~wrl syit cm designed for t,hr SPS control syst.c:m t 0 1”‘<)- 
:ritl~ n irllntime ellvil~oniric7lt for application softwarr. 
17 c~oordiriates t,hc csrcrit,ion of individual progralns 0, 
p*~wws~5 and supervises the process control, i.e. pro- 
cuss S~llCl1K~I1iiilt ion. inter process colirni,lnicalioI1. t1at.a 
i rarlsf~r and op~rat,or I/O. This supwvisiorl includrs tllra 
c~o11tro1 oi’ j>ro~~esses distril,utrtl on a IrKI>( I-,a.sc:tl nct- 
~3rk. .\ staritld~~ti language indqxnd~~nl data iritcsrfacx‘ 
is part of t,hc syst.cnl. The system includes t,ools for data 
I)IX:S~IL~ at,ion. erl’or logging and contention resolution. 
This strategy of sq)aratin g system dependent, featllrcss 
fronds : I,<% hotly OF ~hc application programs leads to high 
ll[~sil,ilit,y antI sinlplifies thtl soft ware development. 

l’lle basic philosophy of the RTC is discussed and it,s 
illll)lel~i(~ntat ion is dcscribrtl. 

INTRODUCTION 

What we hvn to dval with 1’11e infrastruct.rirc in wllich softwart, 
j’ol tlic cont:(,l systm of the ST’S has to be developed ~‘a,, lx, 
c-oilsiclc~rcxl ii5 r~ single colnpllter network. l’hr network is 11c.l~ 
c’l’~,gc’Hi’“lli : cliffcrcilit 1 yI>cs 01 ~oi~ij)litc1’s (;ZI”‘llo Workst at iollh. 
11311 l’i’-~WS. Il3\1 PC’-KI‘s, Korsk-Data ND 100s) ruuniilg ilif- 
j’cwi~t ol)rl.atillg sjritcbllli (Xl<C;IS-1‘NI.Y. XICKIX-IINIS, Syntroll! 
)_ SCJIIIC~ of t Iit‘ roillputers in the network arc also 1xtllrlc~~~c4 10 
~liY~ll1 ,.lld Jm~ccs~or”, Lvhicll f5.tahlish an illtc7fac.c. to i tlcl llarrl- 
~vdrc’ co111 rolll~lg t l~(a tlilfrr~ut part\ uf tllv SPS. 

I’! c,g~‘dii~i runrrilig 011 t,liis rlc,tworli cali hc \vritlcrl ill clifi’t-rc7it 
I;~II~I~,I~I~ (lb.pic;tlly C‘, htrwll ilni~ .vor).41,2;i. 

What WC! want to do In o&r t>u control the acwlclat,or, 01‘ [‘“Ids 

of it. ~“opl~’ write wllai we call applications : an a~3pliciit,ion (‘iill 
Ix a softwarc~ program, or a set, of programs, normally ma(le of 
~(‘VC’! iI 1 i)artq, running on one or more computers in the nrtwuik. 
\\‘t, :vrmt to n111 distributed applications 011 t,his network and 
iv<’ all \vit;lt to he ahit, to rude individual part,s of an a[jplicatiorl 
iric!c,peIldelltl~. \Vr want to he able to run several applica.t,iolls 
at tllc, SD~W t imc.. Finally, we want, to make life easier for both 
the* people writ.ing the applications (hiding from them as many 
problems as possible which arc not directly related with the main 
goal of their a.pplicat,ioll), and the operators, who have t,o I’UII 

thr appiications (hv giving them an uniform way of starting and 
cant 10lling t 110 appiic;itions). 

lSyutrorb is the operating systrni Illnrlilrg on rile ST’S NOl’Sli 
l)ata coinI)lltrars 

iOI)Al, is iill ititerpretativt, Iairg~ragv rlliiniilg 011 t hc, SI’C 
Yorsk Data coinputcw 

All npplication. as wc said, can ire made of st,veral modulrs. r111b 
liillg on different comput,ers on the network. 111 huildirre; au a,)- 
plication. several nroblcrns have, to be dealt witli : 

‘I’hc overall control of the t3ccution flow and 111(> s\r1tcl1ro 
nizwt,ion of t.hr different nlodules composing the appljcat,ion 
We can isolate sevf~ral asl)rcts of tllis p~~ol)lcrrl : 

- St,:lrt ing of 1hca diff<‘rellt modules 

- Scrqucxcilig 

- Execlition of one ~nodllle conditiolicxl by tli4~ 5:;111*5 111 
t hc, <‘S(‘(.llti(jll rc,srllt of anot her one 

( ‘yclic, rel)c’t itiui: of a IlK~clulr 

-- Inforinillg 011p nmd~ilr t,l-iat tlata ~<wTat~Yl Ity allot llC1 

1~10di1lc is 113ady 

T11r ild worlciiip : 110~ io start tllc~ ~~I~IIIIII~~s 011 ~liffcrc~rll 
1iodc3, and lIo\v to Ill;rillt,ain the coilirol cjf wlla( is going 
011. 

The data c.oiillllllllic.al.io~l l,clt,\rcWl the tlift;*rellt pal’ts of t iit’ 
al)pli~ation : for esanlple, how to make available% to a rno<L 
11le data gencrat ~(1 by anotllcsr ~nodule rurrrling on nnot hc,:, 
c01i1l)ul er. 

All 0: 1 I:c3c* plob!(vlis, iinil otlici.5 wc will illt,rodll(.cy lal(‘r. arc’ 1101 
tlir?ctIy Ielated wit IL tlics niain goal of tllc. applic,ation itself: whicll 
is to pCrfi)l~l~l so1m* oix’rilt,ioll on il part, of tile acc,r,li7ator: also. 
thc>y arc’ comn1on t.0 a wi[le rallgc’ of applic.at ions. \\:V cx~rlltl sa! 
illal t IirAy arc sy.~fri,2 .~o~~o~cII~~ pt.ot,leiils. 

THE RTC IDEA 

It .5l,oulrl 11ot Iw l,PC c\s;iry for thr application prograrnnlr~r to lia\‘( 
to tl~*~~l with syst(>Ilr softwarca prohlc~ns. I;irstly I~KRIISV i hat i3 not 
his ,jol>, and he has t 0 divert Part of his precious time, from his real 
01) jcctivc*\. ‘I’hc 0thc.r. d~~c~p~r. rt’ason is that, if t11(, 1>rograins tic 
writes contain csj)licit solutions to the systenl soflware problrmb 
he meets, thrsr progi~anis icill I~ecoiiie system tl(~pcndrnt. 

i’onsi7ler. for insi ailcc’. l,lle ciis<’ in \vvhich a part of Ltre apl)lic a- 
tion (a program) cxplicitely starts another part (allotlier prograiil) 
wIlcl* a. c,rrtLGn corrtl~1 IOII oc(‘uri. In t,his casr, it will II0 loliger t)< 
po5ail)lo to run tllc3c> ~~rogtaiiis individually. t,o rmiw I hcrii iii othcv 
rilvironmc7ils. Also it \vill 1 3 >t more difficult tu modify oile part 
of t II<> al)pliciLtion wit,[ioilt c.rc*at.iil, fr uilfowhwlk sitlr* cIf~~<~ts in 1 I](, 
ov~~rall esc,~llt.ion of t,llc application. Finally. it will tx, impos<i- 
blah to motlify the ovrrall erc,crition flo\z wit.horit lnotlifyillg antI 
recompiling thr programs. 

111 order to ov~rc011~c all thyhe prol~lcir~s n 5) si (‘II! 11:~s IJCCLI~ (I(~- 
signed [I],[!?] a.nd implemented. This sgpstem is called t,he Run 
The Coordinator (RTC)[>]. and it is composed of a dib- 
1 ributecl set of supervisor programs. under whose control the ihp 
plica.tions will be executed 

.\laill goali of l,h(l R’I’C‘ are to enable the application prograill 
lllC1’ to 

. Split a conq)lf5, tlislrit)lited applic-at ion into a set r>f 1’1111~ 
tional units. 
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Specify outside tllc application programs the control flow 
a11c1 t.hcs synclironiaat ion between the different, modules (ff~nc- 
f/o,& irrzzfs) co~rrposing t Iif, application. 

?llso Itwp 011tsitl~~ t 11~ 1)rograms colIlptltf~ dt~pendrnt features 
illlx~ crcatiolL of windows) 

St)(‘( iry t IIC d<~t a liow bet \1;een dift’crcnt motlul(~ <,utsitl(- 1 ]I(’ 
ai)plicat iori 1” qralnh. 

.I\ it (OllSt~~]llc’liC(~, t II? flmctiotlal llnith corll[)osil,g all aplj!icCit iC,[l 
(ill! I)(’ St.1 Ollgl~ (If’< 011])1(‘<1. l,(‘(‘i1115(’ lll<ay do Ilot. npec] to e~p]icit~~]~ 
rcsl’<zr tt~ r;~cll otl~cr. 

I’:.(,111 IIO\\ OII, \Y<’ \vill call “task” all app]icatioll, and “pro- 
CCSS” iill~ 01‘ tll<, fllli~~iiOlli\l Urlits composing all :~])I)]iCatiOn, ]:rolll 

liic~ Illdill goal5 stalctl above. it fol!ows t,h;tt t,llr I~‘[‘(: s~-s,cnl 

l Ylli51 I)lXJVitt(’ tll? a]~~~li~~~lt.ioll IlrOgrall**rK~rj wit]) all e:\s\’ \v;l\ 
iIf 5l>Ckcifyiilg t Ire c.stc7xal func.tionality of the task. 

l Ill part iclllar. ttlc.rf) Stl0uld t)<: the possit)i]j[y of SppCifying 

~\.llc,tlrollizatiori anti data commuIlicatior, bctwcen diff<ai,cqt 
,;I”‘.“““‘” ill i, task. 

l llllst I)(’ aIrI<’ to CXecllte tile task in t,h(, way specified by the 
ap[7iic atioll pr<>grar~~~nU. 

FORMALIZATION OF THE IDEAS_ 

111 ll~~~l(~r to let th(t application programmer specifying the inter- 
,,ctions t)c~i \VCV[~ tllcl tliffc%rcWt processes of a task, a simple lail- 
g,l;igc’ II:IS t)c.cn dcf,npd This language enables the application 
,),~,,gr:,nmr~ to ~X~ITSS in a simple and readable way his rrqnirc~- 
nl(‘tlts c,ollcc%rnirrg c011t rol flow, data flow , and process S~ILC]I~~- 

nixat iOn The application programmer writes a description (the 
Task Specification) ill which the global properties of the task. 
ttle tlcfi~~it.ioIl of tlie proc<‘sscs composing the task. and the COTlt,rO] 

a,,(] tlat,a flc,~~ of ttlca task are specified using this Task Specifi- 
cation Language (TSL):Sj[S]. 

‘1 tlcz g10hl pwpwtiw of in task consist of a name via which 
t.h~ I~‘[‘(’ SJXIW~ will recognize the task, plus some lick11 defining 
t]ic, <tl)t,lic.nl,ility of t II<, 1 ask itself. A IT?JlX filr can lx% specifir~d. 
(.ljlltclijlili(: f~~l\~iloiilxic~rll var~il I ch to bra passed to all t.trt% I)roc(‘s>cs 11x- 
of’ (IIf. task. 

j’jit~ il(~l,~iit ion of ii pruc~3s ilic~lutlcs fic>ltls like the ho9t wllrm~ 
1 lit ~~10ccbs l;its lo r11n. the executablr file corresponding to t.htb 
I)~‘~,(‘~~ss. I)tlis b0111r c,l)tional fic~ltls, ~g. cnnln~arltl line arglirriiVlts 
;vtlic.li lia\-c% to tx% pas~l to the process, the type of interaction the 
pro< (‘5s wilt have wit.h the opc’rator, size and position of the pro- 
C(W. v;indo\v. AII inlportxnt lic~ltl specifies \chat data is generated 
l,y t Ill’ ,“‘“““S”. 

‘1 I](% forlilalizatioll of thr colitrol arid data flow of the task. 
illl~l of t h(’ i;itc*raction bet,wcWl processes, are dcfinrtl by a sfst of 
$1 ilt(.lll(‘ilts. ‘I’]Ivw statcinruts link tlir exrcution of an action 
10 t ii(‘ 0(‘currenw of an event, or of ii Boolc~arl conibination 01 
f’\~(‘lllS. 

l’lw R’I’C ’ lal~gr~;!ge supports t !I(, following actions 
. f~xrcrltc~ a ,““?“‘S’ 

l signal a proc(‘.s-i 

l !<ill t tl(% task 

illId tllf‘ ~~\cmts 

l ii ~~rorcis 1~7 Illillatr3 or starts 

. (I p~~o~~“;s c.sit5 \vit,h a given exit valur 

l ;j I)rocr~s rrports a given virlt~e to th<a RTC 

. &it a hs l,w11 gcllcratcd 

l an accc,lerator timing event, occurs 

l a tiinc interval is finistied 

l a procf‘ss is not allowed to run 

l’lic application programlll~7 tail conibine ttlcvw I)rirllit,ivCs to (‘x- 
press t 11~ d(xired cant rol flow for his task. Clauses. like ~p~tz!ion,s. 
/‘rf.~.“7idifions, inic rds betueen the occur7~ncc ojnn font cinti fhr 

~.~CCU~/OU of tllf IY/u~~$ nciio~ adtl flexibility to t,h(, SCIIPIII~~. III 
t.hc appendix somr euanlplrs of possible statement,s are shoR.11. 

Thp Task Specification is then passed through the Task Spec- 

ification Compiler. I i ‘,. 1 ” 115 o oration checks that the s:lltax of 
tlic, ‘I‘SL ~vvas respected. nnd produce3 a set of tables. 1 tli, 13 I’(’ 
will use t.lic3e tables at run time to perform t hr cxccut,ion of t ll(, 
task in the way specified by the programmer. 

From what, has bWn said until now, it is not clear hoW ttlc pr”- 
grnnniicr can spcxify t,hc data flow : the orill- I\vu p<Jints \vtI(‘rC‘ 
rof(,rruce to data appc:ars in thca Task Specification are thra t/&n 
gt,Lrrni~d by (I procF”” ( ill the procc’ss bl0c.k. and the st.atrmr,nt,s 
oft he forin cxecutf action uhcr~ tlnfn has been genrmtfd. ‘I’tlcs way 

IVI’C support,s da1 a c.ornlrlllnic.ation between diff(Wiit proc(5ses is 
Lls(xt on t tic, UNIX ir~ttr,~rocc.~s .shc~rrd n~crr~or~ facility. On top of 
this IFKIX facility. an object-oriented dynamic mrmory manage- 
lnrvlt system. called MOPS (;\l~lfiplc Object Pnrlitionrd .Stivr- 
!I(, C) has bwn irnl)l(‘rl~~‘l,t,c’tl and mttlr usable frown tliff(trcnt liill- 
gllagcs. A hlOPS [.i] is a mc7nory area dynalnicalty partitiollablr 
illto 0bjtct.i. Several programs call share the access to a MOPS. 
ii11i1 tlley can rrfer by na21ne to the objects it contains. In ordt>r to 
~~oll~lll~lll~~~~t~~ <Ii,1 a t,&vec~Il RK ],rowssc’s, t~llw p:‘Ocrw’s will 
cr(latr, \vrite and read objects itI \IOPS. A special !\roi,.5 .ScI,IY l,[ti], 
wit,h t,hc functionality of t r;lIlsf~~rring nlOl’S data struct UIX~S OWI 
t I,(, network. ?v(‘n Ixtxcerl tlifl;srrllt types of corllputers, has l)?(‘!l 
writtt~ll. 
If t ll(a actioli t 0 1)~ l)~l.forlilo(l a:, a c~i,r:sc~c~~~~~~~~‘~’ of a ‘data ih \vI,it 
t (‘II’ cxvc’llt. was tllc cxst,c-ut,ioll of IL procc’ss, the RTC will assume 
t,hat this process needs the data, and it will take care of 
snaking the data available to the process before executing 
it. In tliis way, the programmer is relieved from t,hc problcni of 
tlisrributing the dxt a over the network. 

THE RUN TIME IMPLEMENTATION 

TIIV Run Time (‘oortlillat,or, as stated before, consists of a set 01 
sup(~rvisor programs. under whose control tasks and processes are 
c~sc~c~ut,etl. 0111. irrl1~lrmcrlt,atit,rl assigns a well defined fullct ioll to 
c~ac~li of these supervisors. \Ve have 

A Scheduler prograIn. The Scheduler is rcspon~ible for t,hcl 
overall control of thr task execution. It receives t.hc~ rquest 
for activating a certain task, and it pC,rforms the actions re- 
latcd to the st,art.lng oft he task. Actions are eit,hrr p<~I~forlllecl 
directly, or by issuing commands to other supervisors. 
In t,tic, currfllt il~~l~l~~rlf~r~tation, ii II t.he evr11ts related to th(y 
t.asli (ternlination of a process% data updat,ing. t inicoat s. (>I(‘.) 
arc’ rc’portc-rl 10 t h(, SchedL:lrr 011 1 he conlput er fw111 which 
t II<, task was larmched. Evc7y t inick an r\c>~lt is rri)orWd to 
it. the Schetlllter will look into tile task tables produced by 
the Task Specification Compiler. and tvill perform any action 

rc1ntCd t,o that evelIt. 

An Executor program. ‘I’ht: Exccut,or is rq~onsiblc for (ax- 
ecuting the processes belonging t,o the ta.sk. 7’hesc> processes 
run as L’NIS c&l&-rn of the Executor. The Execut,or aiso 
deals with assignment of windows, and input/output redirec- 
tion, and with setting t,he environment and working directory 
for the process. 
Every t,imrt one of its children terminates, the Executor sig- 
nals the event to the Scheduler. 
‘I’hc~ Ilsccutor can also receive from the Scheduler the order 
to kill all the processes belonging to a given task. 

The Timer. All the operations involving time intervals are 
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tlt~l~~p”tc~tl t 0 t I](‘ ‘I‘ilrler pro““‘c. ‘rllis process wwivrs froill 
tilt’ ‘jcl~t~lr~lr~ tht’ requcst5 for sdting up sil@2 or rcpctitivcl 
tilll(. int~~r\.aI< anti it will tx’port atl event to the ScllWilll~~l 
ca\vry !inw one of T hC3f iritcsr-val cxpircs. 

‘I’hr t>s~>n~t i0r1 of a tas!; evil Ii j~rou~sscs running on tliKw~rlt 
c~olrl~“Il ,‘fS !~tY]uircs corilrlulllic~al io11 of illfo;mati011 OTC’f I II<’ 

II<‘: \“<01‘i. 1’01 Ill~t~lllCf’. t 11~ Schcd~~lrr rant rolling t,hc~ task llai 
10 iilfi,rlli tlrcs EXcrllt Or 011 ZlllOt I1c.r c’Olll~~Llt~r that ii p!‘OC~‘Sh 
lli,, to I)(’ 1‘1111. and latw on tll? I~xccrltnr has t,o I’epOrt to tlLc& 
S~lIC~1lll~‘l. tllilt 1 II<, [IlYI~PSS is t~l~lllill~l~d. ‘I’WO ~)lY~~~illllS. t IIt’ 

Sc~ntlt~r i411fl 1 )I(% fic~wivt~t . tlcill ;vitll this pK)l)lwll. 

l 1 i,c, Sender. ‘f’lle Sender process rcwives, t’ronl tllrl otllc~l 
i111jor\.ii01\; 011 its I~otlc, all tile illc3sag:es to sulwrvisors 011 
c,t 11~ ~,,,,lrs. ‘l’h~ Srwtlc~ translnits thr rntwagc~ to l,hc. Ilta- 

c,c,ii,(,I OIL t II<, tlrstillatioil Ilotlc. 

l ‘1’11~~ Receiver. ?‘!I(, f?rwivw wwivc3 mrssagcs iroll Smtlcr 
~~~OCXYSCY oar otl~c~r ~lotl~s, ~II(I transmits thcw mc~wgc~s lo 
t IIt- C,1)“‘1‘~1‘;<~!‘5 1s u~hoill t,llc’ ,ncYs;lgcY au atitlL.e+x=d. It ca,, 

alho wwiv~: a ~lwssagc~ wcf~~iri~lg T I:(’ distribution of a hIOl’S. 
111 tili\ C~~SC’ t,lrp R~wi\c~r cn~aiw a copy of that hlOPS 011 
I Ii<, nwk Wllf’W it 1‘1,115. 

1 II<> ,liff’c,u,r!t sllpc~rvisol~s nlllllillg on thr halli<’ c‘orllplitc~r ~011113113- 
llil 21 C’ IV11 II (?lCl! ot IWI~ via I’PI-IX mrs5agc~s and ‘1”““““. ~~wiqt 
(,K~.~I;IIIc(~ tw!:rtni 111~. ‘:~w~IPI- oil ant’ ~rc,d(~ slltl t hc, RwxG\.rr 011 an 
0t1:‘~1. OIIC’ nlali~~‘: ijw 01‘2 lic~riotc. Proc~cdurr (:a11 utilit!’ ilt=v~~lof~~~~l 
at (‘l,:ItN ;,:1tl c;lll,Yl t1w .\; f,POJ~k (‘:)iri/‘ilr7.[7]. 

():II. illlf~lrllic~llt;lti()li of lf~\a 11’1’C‘ is \vri!.!tall ii] tllc, ‘C” langiiagt~ 
1;,1 111~~ I’N1.Y crl\-irollrlwrrt. ‘l‘lI(‘ c3wllial l)art!: shollld thercforc~ 
1,~ ~)orlifl~li, to 3~~~ oil~c~ nji:3171ii~~1~ rllltlling t.hc. IVYIf.\; olxarat itrg 
iv51 I’ll, 

.\ 115c.r j’~.i(.~ldlx iiltc~rfaw llai lw(71 also irrlf)l~~tllc‘rlt(‘(l. f’ronl 
(lc~ilic~;il(~<I i.r,u.qo/r.< (Apollo workstations ) the SPS o],crat~ors can 
I;I~I.II.~I 11j) to IO di~~~wt11 Iasks at thr san7c time. follow thcit 
I’Y~ Ilt ~OIIS, ii114 ~ilali~~ willtlo\vs ;Iw~t~i;~td \vitlk tllc> t.asl; I>ro~‘w5~*~ 
\,i5il)ic> I,I‘ iiivisll)k~. ,111 of this ,jlls;t l,,v 11qirlg a siqlr xno11’;(’ I:lltloll. 

CONCLUSION 

\i‘,- ham-r tlc~sc~ilm1 a software syitc%In. tbc~ RTC, \rflich offws ad 
tar litg,‘k l~)l11 to tllow witilrg thr softwilrc* and to those. who 
r111) it. 131,. :~iirlg ttlc% f1’1‘C’. al)plic.atiorl progranlrnws Cali split 
cx~lilbku di5l ril)lltia(l i3~)~lliC~ltiOll? illto small, dccouplctl flllld ional 
111111 h. I~‘1lr.l llwlr;orc~, lhc tloc3 tlot llaw to dral wir h systctltr tl(*pcsrl- 
IIC,III p~~dh~~ Tl IC intcrart ioll ld wwn thcw llnil s is sr3wiii(,,l 
ill ;I xinl;ll(~ !;iIlgu;tg;c~. 

1’11,> xc%1 of fllilct ional units Collstituting ali applicat iorl is t [I(‘11 
r,tr1 IIIICICT 111~ c011t ml of it distril3utcvl set of supervisor prograrn9 
(t II<, ft’I’( ‘). ‘I’ools a:r prox4tlctl to give t II<’ ol)rrators t,hca possi- 
tjiiit J; of follo~viu:; antI also ~or~llolling thr rxecution of sc~vc~ral 
dt)!~lii~;~l 10rii at tflca sixll:c tinv,. 

‘31 iri~~tli l’!-illg 1 I!(’ ‘l’ask Spwilical ioli it is wsy to c.f~;~rlgc~ t Iit, 
\,‘Ci’\, 
;I< ‘11’1 :t tc, li~‘i\’ r~stc~rll;ll l‘(‘(t”““‘l”““t”. I’ 

III Jvlricdr tfl? al~f)lic~;ltioll is 1~111. and it is sIraiR Fol,w;rr(l IO 

R.t?fcrcnces 

[ IJ I I{. I’ViillS (%I al. .‘of/morr .IlnllO(//.)..’ fw .2lr~lll~y/i!li/ 
(‘I~:l(S‘/St)~lj\Ol’/SCi-llj 

jl’] \\‘. flrsrr. 11. .I. I.ar1c kllcT, (‘. (:. Saltruarsll lkyigif 1’1 ;!,c- 
prr .?. Df !I!< Ili!//l IA I‘f I (‘f~iltw/.< .Cf,xrf ,I/7 for (‘/?‘N.\’ .S’l’S. 
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A.1 Direct process->RTC communication 

.\ tdsk j)rowih call c.c,llrlilllllic.nt(’ tlirt,r.ll); \\ritll the R’I‘C’. (‘illI(‘I 
I,,!. ,,p”‘.tit/!, 0 ,5loltrs ~~,lil/f, or by cirdtrr,r/g lii(!f (I ‘u”“’ of ticiln 
lio.5 CI, J, iiri,jffrlz. floutinc3 supporting this ci)lnnllllli(~at,ioII llavf’ 
tIwr11 \Vl.il ((‘II. ‘f’hcw rout.ilic~ arc’ onljl rffcc:t.ivcb if t.llck pK~c~‘ss is 
act 1litlly nlnning under t,he 11’1‘(’ cont.rol: otlitJr\vi:r thC>y tlo not 

IliLLY a.*iy <4<d ‘1‘1 ‘. 115 prcwn’w tllc, poss’il)ility of rrlnrlillg air)’ 
*~rowss oubide the IU‘C cant ~1. 

A.2 Task Specification Language samples 

/* An example of a task widely used 
by the SPS operators... */ 

#define YES 4 
#define WHISTLE 16 
#define EMPTY -1 
Odef lne SHUT-DOWN - 1 
/* The task block 
task name: coffee-maker 
machine types : all 
beam types: positron-l, positron-2 
permissions : SPS-coordinator, shift-leader 

*/ 

/* followed by process blocks */ 

prcc name: 
exec file: 
host : 
p-permlss1ons: 
comlineargs: 
int data gen: 
inter type : 
wlndow : 

buy-coffee 
/user/coffee/buy 
Mlgros 
SPS-budget 
Lavazza qualita’ or0 
coffee-powder 
full 

0 0 10 16 

/* and some possible statements */ 

j/,* .” 
exec light-the-stove /* Immediate action +/ 
exec coffee-box-server 
repeat 
repeat 
repeat. 

repeat 
repeat 

make-coffee when drink-coffee finished 
signal WHISTLE coffee-man when coffee arrives 
drink-coffee pausing 60 sets 

when coffee arrives 
buy-coffee when coffee-box reports EMPTY 
add-sugar when (coffee arrives and 

ask-sugar reports YES> 
until sugar-box reports EMPTY 

kill coffee-maker when SPS reports SHUT-DOWN 
*% 
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