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Ä[srrrct: We want kr dos.ribe the desirn or P(JLSE (he[m ic tcüning and
Sinnlaion EnvirorncnD, an Inreltige Pnrblen Solvin{ Envno me (rpSD rbr
pncumdc.iDuns bised on n.ognilive $eory or knovledle rqüisitnD (tSp-DL,
Theory). PULSE ofld\ r.sks given $ a lexru.t dcsoriplnm dd . rime disftre kind
ol a disl!@1ine di.sm. Ir suff'ons unconsr ined d.sign oi peum ic ciruui.s.
zutSE oüe$ lhe Fssibilily lo resr hyFrtrsc\.but üe Llrßcme$s of srudenas
tol{ßais. This is .chjeved hy Llrnbnnd)n ot sLrli. md dynuic ealysis. Dynmic
Mlysis is done by model{lrecti s d sr.ric dalysis by abdfttive @nent-btued
expl,M ns. The dyrdnic dtlllysis nertrxt ix ! conpletc Drccedue aor ch*LinS the
.orsuas ot lull-funcrkDtug .ncuirs. Du! b€causc n.detcheckinS d@s nor
sunion edly DroblcD-solvi.g lhdes (e.s. deliber.tnxt drere is a.*d lbr sr.lic
ealJ\is Jc\n ( Lhr rTr rh rün\nnd!,,nth1(

I<€ywords: inrelliSenl troblcn sotviog cnviroD,nenr. inte igcnr design
onvironDent, Feum ic Lircuirs, htDodrscs rcNing apF'.clr, ISP-DL-Tbeory,
.m.cJ't+tre! expl.n.tnDs, ndlcl clroli.a, dyn:mic akl sL ic dälyNis

1. Sbtic and Dynamic Anällsis

InrelliSenr Turmin! sy\rin^. lxpl,{Jrv. PLhLlx 5,,lvind l-nvin,nm(nls. Inte iscnt Drsign
r n\rnrnmenls.. st(ne\.r ä 5ludr (,,n{ru(lircly cxt'l,r(\ J rh'm!rn. the \DnnoflinA syskm
nee{L nlechmsms n{ drn rnrl)si\. Sun'r \y\(nß li[r SPADF 8],tr pROUST t6l usa a'sladc
analysis h.\cJ,,n plJn: r,r e\J inc 'hf ituüfnrs $,fk rnJ Ar\( i,{r(iln,n or comDletiotr
proposrls. Orhc! syslcnb. liki PLTRI-HELP Lcl. wlü(h hu. h(sn (rrrreJ in .ur worlonq srouD.
conccnlrrre nn Lhr d)n.nr( trn .jt r \,,1u'n.n nr,rp\rt. TtF rirn'hinrri,rn .,t hoü üids öf
analy\is seems lo he truiltut thnügh it uI rrrcty hc t,'und. t{e(ent devet,,nnents of üe
ruroring syt(m SYPROS [4.:l \h,w rn rltemnr r', ,rU tl,( ,cJture ,,t d\nlmi( anjvris simite ro
PETRI-HEI P x' rn,{iA'nJlt} rtrrr'rnfl,,J(h wL rri',lnrld tr,jm our er;rirnces w h
PFTRI.tIFLP rh rhe m'd(l r hs krnt rinr.,rrh I t.7t i\ u;tut r,, (hurk ,lynJmi( behrviour or
a stüdents solutiDn prcpsal, becausc model checking allows tledback on any kind ofsotudon
hrmghloller Fr,trs rc extl:uned hy (,,nrfJ \r,n,,t rntrrnrt .rmutJll,,n rciDlts with rhe task
snecificaü'n Bur rtuJ krnJ !,, :yslem t.edhrrk h l,,w.le\et rnJ too rlne E ned. tt does not
ret(r lo "hi8her".tr nr{( rh..ur r.n((nr\ rnJ ttr.r.tir< m,rtrt rh4kirig do(r nor suppon
eal)-Ilrming sksa re.g. J<lih(' ron,. In rhc Jrvrt,'rm(nt.'t PUt St- rp-nrlrmrric Leai,iing
ctrd >'nDlJuon tsnv !'nmerll J,lJli( (r'n(enr hr$J rnJl)\i' wls rJddd t,' sutFrn rhe srudents
(.nslrucdnn flor+s wi,h complcrr'n rnJ,, '(rr!'n nr,,p^.1'.-(n sh(n üi fircDtr qas mr

,. ,*rodu"tft,n U, 
"U"r"

PULSE ir an inrclligrnr !rühl.n,I,n\in8rnvi,.r,runr,tt,SFrLItlinrhLü,mrin,,ton<umaüc
circui6. whi,l, hä\ b(en ü(vLl,,IlHJ rrr rü,ng r,, r üjtniri!( lt,(.rJ , knnwjedA( dquisiuonl
öe ISP Dl-Theury r 'ImIlJ.:e Sur (,\-tr.'hirr \,,tvinr-D vrn Lcrrninr", rit ti wiu be
used in semln s JnJ roußrs ,,, rhe t,tHT r(i('Nrn chrmhcr.,r lnüusl,y;nd C,,n;ercer.
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Fig. I : Thc nodcl ch4ker's lccdhrck on n sortenfs nrLlr@t hvlodesi\

PUI-SL i5 deq{n.d Ji r lrJrni r Jnd nn'hlcm \r'lving <nvin'nmcnr' TJsks hrve han ld'(n
rrnm x D hli.h;d dirlbri i.t ; nd:inJ_D(n(ll cxcrii'(\' t-Jrh r1\k !!'n{\r\ of a lexrual
dsüiDrr'('n. i rim. Jisr'(1. Jii.irre l'rr'(-Jtl,ir.h r(ll((lin! lhe Jynrn L hehdvior ol r
DneudaLic cu(u'l Tl,r dr..rrn!( lrrr.r diJxfum rs Jr\iJrJ in"' \'\rrrl lime \leps shoqrng Lhe

;,ri\ ion and J ür\rrinn ir nnJumJri(,'tn,linenrs JnJ h"w rhr\ r(Lre 
'o 

elch orher

Lmnhasis wr' nor nür 'nrh(.rn'rl1r!'nr'ni(r.'rPUI SFhul tn rhc \ullt l ution(trucÜng
cnrjuiß. So (xnlxn;fion. hrsrJ {r \rnrJlJliiin ir r r. rllr.Ju,rJ hy lh. i{drlirruve !crsÜning
.tr'mmunirv 12l! are drirJbr( bDl n.r Dri$\Jr! i.r ürr la.l' Jl 51nd C"ns(qu<Dlly il was nol

nG$!\ i(i muicl rh( J\ft ,i, \.'l r nndn'J i. rirLu'l tn Jrr l h) Jilrcr(nurl equrLioß The

mrin rGlus qa\ rh..undn ui unc,nr\r;rinrJ J({8n: rhc hyn,'lh$i\r.srin8 xnlrod(h

3. The Hypolhcsis-Testing Approäch

The student mny consloct any lneumatic circuil at wiu by ärranging given pneumailc
..mn'nenß in oiJe lo linJ J s'nuir',n lit rhe lr\k. Whrn hr I'rinks lhJl he hJs consrucled an

arrir;r ürt meel\ 
'hc 

requnfm(nl\ in lh. lexr Jnd lhn\e Sivcn h) llr( disl$ce Üme dirgmrn he

mr\ ark PULST t! an ;vrlurü,.n. h. sel.rr\ rlr,,\( nJn\ nr rl,c Jrslrnk-limi diagam rh he

believes lo t'< candrl\ r(n.(\e rrJ. Tl'c (,{r(.1n... "l J llJl\rlksrs i\ Prü\cJ bv calculaÜng

rhe connlere srrr( hr;d ül,rvirl !'l 
'l'e rrreunrrrr( .rr(uir hy SenrtrrtnE J .rJre c$. SraPh and

.omDli;! n\ slruitur( wilh lllc rli.lrn.(rrn c JriArJm 'tl lhr rJ\k Thr'rr (rlled n'odel'
ch('l(itrs -Feedl'rJk !s a'v(n h\ dillrrenl (.1.{rna i'l llF d!'l!n((-Ürn. dirgrom ln so lr the

:tuJen-mr! us< PUI S-f J. un s^n(nrninldl cn\n"ntn(nr rnd cxnl{< Jnv Fssihle ctrftr'l A
\isual limJläri,,n m.'de rr'J r r!!;( winrl"w lunhur imnnvr rlrc erPlorJrivi chürcret ot üe

- 
Model checkint slluus lu ,nJl\7e rnv s't,ulltn F'po,rl lur i"n((1nc\\ wiln re\Fcr lo Lhe

rtvnamic DJrl: of-lhe snailhrlr:n. ln i.' lrr il r; (,in]nl(lc l'ul rl rs nol v(ry \uilrble lur
plner$ exbtxncrions li,r rlr stuJefl. Th(r.ntrr, in adiiri n I,' rhc dynrmn mod(l checter.
ä suric giatvlrs taseO ,'n s.vcrrl ronc(nr l,icrarLhies q!. inPlcmcnreJ. It lhe slDJenl knoss
üere concent, rl'er.lj when worling wilh PUI SE, se h"tt h< will <xFrience l(ss imprsa.
Bul.iiüestudenlh!'n.'l a.qun d lhe Lno$l(dte rn uDJer'unJ h(lr\k.PUISErlloqshimlo
gad üis knowledge jß nr |tn.,. Tbereiore PULSE ott-ers a sinrlle introducrion to pneuralic
iermr try texts ana ploures and reicrs l{r lhese .otcctts when crrors in lhe stüdenfs so]urion
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proposal de eiplained In coDtrnst ro the dynamic Drodet cheoker the sraric analysis is trot
lnh9.ently complete. MissinS conccplr in the sysreDts knowtedge base may cause incorecr
feedback. A leaming componenr lbr ncw concepß would therefore be iecessäry, if the
slructure of the ldks changes,

PULSF u\a concfl5 n{ the I'nl,'winE c\nhDrrrrns:. Objecr anLl tuncr'unrl rrn(fl\ J'L intr,rüukd rnJ ü6ü!rheJ. Th. sluJenl cln eer rhe
lnlormrlion ncedcd j .l trr lifl. !n ll,e I,r,'hlcm \,,lving rlurtn,n.. Conslrainrs lnr rh( iuuent tc\k hiJJrn rn lhf tL\t ,r Ji\lrn, rrirnc Jirg'om rre J)resenled
expliciely to rhe shdenr. Fü(hern(tre il is extlrined by which otes r;d heu.isiics rhese
conslräinls coüld be discovcred.. PULSE is able k' analyze tlre s(udcnl's hyptbesis in order lo rcier to rhe conccpts in the
student's pneumatjc circuil.. PULSE compares the conco s ol the user's hytDthcsis rilh tlre conslraints of the ctrrent
lrs* rnd idihriü(r mr.sinE r mi\cd üt, I'rn(ipr{ rnd Eiv(s üsrJih{ intnrmrLion ro the
snrdenr ifh. rd.c nn ir

. PULSE c.,nrrins r nndrlu r!' syDrhc\i/( J tn(urn n rin uit us Jn internrt reterence thlt
can be u*d liu ü,ns1n,n JnJ (,,nlft(rrrn fl,rn,hrts.

4. Summ$y

The e.sencc.,l lhe d.vcl.tm(nt ,,t PUt SL w \ rhrr muJ(l ihL-kinA i\ vrluJht( !n r desisn
(nvironmenr lnr xnJl)/ing t|e Jvnrmi. J,t(rs I l ! \y.teDr h.1JUi ,r s (nmat.teness.-A
mrinl) slrti( JnJIv.i. rl$ry.. nruxgh\ w I t)thrl pn'hl(m\ krh,wn trirn inc;mnl(tc ptan

'4ogn'li"n. 
e.8 nrisin!, mr(J n nlJn\ r,n lhL,rltr.1 trJnJ \tJri( rxJly\is a nw! to

comment on a sludenls solutnnr in e.rlier plännin8 strges and on a nruch tugher level thatr
mndcl che(ling. C,'nr.p hricJ c\|lJnJrr.n\ Irrt h. üsnj tu {lliri/. I stuJ.nl\ rolutjo.
Pronasrl e\(n qh(n lh nnr ycr rcJrly t,, te s nutrt.J hy th( Ddul ihefkü, A leamin!
environmLnr whnh i\ n"wirlul r'r,,ltrr nnr,'n\trJinid J(\i!n d \unFnt sh,ruu theßtora
integ.ate both .pprolrcllcs.

PULSE is available as a product undcr WINI)OWS 3.1, Windows 95 &d Maclnlosh. It will
be used in €ourses oflhe DIIIT in nerr lurure.

SeE http://wwwolfs. i<ndc bury.tl4/tto)&tt,brltl tii turrncr jnibrmrrion.
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