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1

lntrod uction

l'his re¡lort' gil'es a. technica.l clescri¡rtion of a help system based olr expert systeur technirlues.
The htrlp syste'tu rvorks as au iuterfa,ce to lclpac, a.n ir¡ùeractive progr¿urì for systerur identifì-
cat,iorr, i.e., as au intelligent front,-etrtl.

T'he iutelltion of this manual is to give a corn¡rlcte clescription of the expert interfa,ce,
exactly as il, lva.s irn¡rlerrrented. l'his means tha,t there is no talk of t,he ideas behiucl it, of
¡rossibk: extr-'usions, nor of the knou'ledge da.ta.base. Basica.lly, t,his re¡rort eoutaius tlvo pa.rts.
'l'he fìr'st is a, relereuce urauual, giving a techni<:al overview of the systeur, a,s rvell as ¡rrovitlilg
ilrflorttration ou ltorv to builtl uew kuorvleclge tla,tabases autl adding corrunands ard uracros to
the comutatttl grauunar. 'I'he second ¡lart is the com¡rlet,e source code of the systenr, irrclucliug
some hopefully useful conunents.

\\'e a.rtr l¡r¡tt,er progra,nìlìrets now, than u'e n'ere n'hen t,he ¡lloject sta,lted. There are
sonre ltttgs a.llel sotne strikinglf ineflìcient cotle, but lve ha,ve c.hosen not to hack forever olr t,lle
l)rogra,tn, atrtl to ac.c.e¡.rt that its rna,in pur'¡rose is f'<rr dernollst,rations antl for shorvitrg itleas.

1'lrr¡ i<ktas utrtlerlying the ex¡rert interface, a pçenelal tliscnssion al¡out l;he irn¡rlenreutatiotr,
tlre knowletlge clata.base, ancl the ¡rossibility of further t{eveloprnents, are a.ll treatecl in our
thr:sis. La.rssou a.ncl Persson [1987 a]. The klrorvletlge tla,taba.se that has been develo¡red during
the ¡uojr:ct, is fouutl iu Larsson anrl Persson [1987 c].

For rea,tliugs ou kl¡ra,c, see Wiesla.ntler ancl Olmrlvist [197S], Wiesla.utler [1979 a,, b, c,

lr)801,
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Overview of the System

Tlte irtt¡rletnentation of t,he expert interfa.ce has fon.ned a ctucia.l part of orrr project. It
cotltains a.ll c'ssent,ial pa.rt,s, a"s a conllnaud parser, scri¡rt ma,tchc.r, a,ud ptocluction ltrle syste¡r.
Ill a.tltlit'ion to this thete are severa.l utilities t,ha.t, must be ¡rresent if I,he ¡rrogranr is to rvork a.s

a realistic exall¡rle. 'fhese are a query nrotlule, a file systenr, arrcl interfaces to the user and
Itl¡rac. Thr'le are sonle lintitatious, though. lhe interfa.ce currently hanrlles otrl.r- a. subset
of all the ltl¡ra.c conrtna.ncls, arrrl there are sorne irregula.rities in t,he synt,a.x of some ltlpac
c<¡uluraucls t,hat a.re not fully su¡¡¡rort,etl.

General Layout

Tlre ex¡rert intr¡t'face is urade u¡r from severa.l palts. I\{ost of the ¡ra.rts work on a co¡ìnìolr
tlatabase.

La¡'otrt of the systenr.

The ttsel'ittt'trrflace leads a, comnra,utl fronr tlre r¡ser a.nd tlansfonus it into a Lis¡r list. It
¡rrovitles a.ll t,he in¡.lttt, a,tr<l out,¡rrrt fr¡lrctiolrs usecl l-ry the other ¡ra.rts of t,ht¡ interface. hr t,his
rvay, all of t'he syst,enr's tle¡reutlence on terruila.l types, graphics, trtc., is collect,ed in one place.

Tlte cotturta.tttl ¡la,rser c,heclis the conllualcls lor syntactica.l correcl,ur:ss a,rrtl su¡rplies tle-
faults in t,ltt-' salue u'a.y tha,t l,he ¡ra,r'srlr of lclpac tloes. Il t,his process it, transfornrs t,he
c<llttulatttls into a tuol'e convenierrt f<>l'nl. T'lrt¡ pa.tsel acce¡rts conlnta.nrls rvit,lr a.r,gutrrtnt.s le[t,
out,. as the ot'her loutines will {ìll iufolnration in. by default,irrg florn scli¡rts or asking lhe
rrser'. f'his is a. trseful fea.ture ilr it,self, sillce short conuua.ncls are tlesirable in t,he tlialog. brrt
cotn¡rlet,e conlma.lrtls ate uìore usefrrl ilr clocrrrlrentat,ion.

The script. ttrat'cher iucrenreut,a.lly litr:¡ts tra.cli of the scli¡rt cl¿rta st.l'rrctrn','s atrtl rr¡rrlatr:s
tlteln accot'cling to the irrconling comnra.ntls. The conrnranrls are transfcrnrrr:rl, anrl liles rnar-
be tk:[ar¡l[etl n'it'h t.he hel¡r of knorvletlge from the scri¡rt,s. The tletails of this c¿ln l,e fountl ill
t,he t,hesis.
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(ih.aptcr ! Ot,eruiew of l/r.e ,Sgslelr.

Each scri¡.rt, object iuherits a YAPS database, \\'hen a co¡umautl ha.s been successfrrlly
nrat'chetl against a script aucl t,he scri¡rt is rr¡,rtla,t,ecl, facts nray be put, in its datal¡ase. I'his
takes ca.re of all infouuatiorr that is uot directly available iu the scriptsl €.g., the result,s of
tlifferent cornnrarrds, etc.

1'lre systerrr allorvs any nrrrnher of dilTtrent scripts to be f<¡llorvetl in ¡rarallel. 'Ihe su¡rer-
scri¡rts a.re usetl t'o accorn¡rlish this. Each supc'rscri¡rt conta.ins the curreut state of a session
lvit.lt one or sr'veral scri¡rl,s. One of t,he su¡relscri¡lt,s is errlreut,ly active anrl the others, if a.ny,

are'rvait,ing in a stts¡,rtutletl sta.te. Wheu a conuua.ncl d<¡es not lna.tch alì]r scril)t, in the cur-
rettt stt¡rr:Lscli¡rt.. the systl-'ur tries to lìucl a nerv curlc'lt superscript by testiug the sus¡reudetl
su¡rr:rscripts aud also a snperscri¡rt, iu the initial stat,e.

'llte c¡uery lllotlule goes througlr the conuna¡ltl descri¡ltion a.rrrl tries to fill in the rtnrain-
ittg ttltknon'tl entt'ie,g by a.sking the user a.bout thenr. llt this lvay the user lìray give only the
cotrtnla.trtl uame, atrtl theu he rvill be prom¡rted f<¡r all the argunrents left out. The query
tnotlrtle also seutls rlressage,s to the lile systenr a,bout crea.tecl ancl rleletecl files.

thc' filt' syst.etn keeps track of all the fik:s creatcrtl a.nd used cluring an ldpac session. It
tloes t'his by storing da,ta about the lìles iu a, clirect,ecl graph st,mct,ure. This ena.bles the file
systeur to shorv the a.ncestors or tlescenclauts of a file, i.e., the files used in the creation of
a.ntl the fìles crea.tecl with t,he use of a s¡recilìc file.

The clat'abase coltta.ius the colurnand gra.rrrrrrar usetl by t,he ¡rarser, t,he scri¡lt,s a.ntl rule's
rrsetl by tht'scri¡rt tna.t'cher, t.he fih tree of the lile systeur, a.nd st,ate varial¡lc.s for keeping
tra.cl< of the user sta.te, intertral tracing, ancl so on.

The Id¡rac itrterface ha.ntlles t,he comuruuicatiorr u'il,h Itlpac. It t,ransforlns the conrrnantls
tlt-liverecl by the tluety module into text stlings which a.re read by ltlpa.c. 'fher expert interfa.t:e
atrtl ltl1ra.c, teside in trvo difl'ererrt VIUS processes. The ltlpa.c intelfa,ce serrtls t,he ¡rrocessed
coutttra.utls t'o ltl¡rac via a \¡l\lS luailbox. ln t,his ll¡ay uo changes ha,rl to lte clone to the klpac
progl'alrì itself. lhe routiues f<-rr inter¡lroceÊs corìunulrica,tion a.r'e writt,en in Cl.

I'he syst,t'm is rvrittcrn in ll'anz Lis¡1, Foclera.ro a.ucl Sklou'er [l9Sl]. extr.utltrtl rvil,h Flavors,
Allen el rr¿ [lf).q4], a,nrl ]'APS, Allen [1983]. It co¡rsist.s of about 6000 lines of cotle and runs
untler VI\'IS, Digital U9841, aucl Dunice, I(asht,a,rr UgS2]. ou a,VAX ll/780.

3
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The Knowledge Database

Tlte kttou'ltr<lge tlatabase of l.he systeur is partitionetl into scri¡rts, rrrles, aurl comrnautl tle-
scri¡rtiorrs. Ilr aclclit,ioll to tltese, t,here are several ot,hrrr snra.ll knou,leclge clata.bases, e.g., t¡e
ex¡rlatraliotrs of thr: on-litte tlit:tiouary, the file systeur, the ld¡"rac st,a.te-tlacking syst,erir, etc.
The latter are all of a trivial uature, autl we rvill uot give any closer descri¡rt,iontf the¡r ¡ere.

The Script Grammar

Tlre scti¡lt, clat,a, st'l'trct,rtre rvas clefìne<l as a la,ngrrage for descr.ilring couurra.ucl serluerrces. A
scri¡]t consists of a series of cla,uses. Each cla,use eilher clescribes a conuna.ncl, se'ds fa.cts to
a Prochrctiou rttle system. or affects t,he st,r'ucture of the scri¡rt. A fornral descri¡rtion of t.he
scli¡rt language in Bxtenclecl Bacchus-Naur lburr is given bel,crv, follorved by au Lxpla¡atio¡
of the cla,uses.

SCRIPT

SCRIPTCLÂUSE

c0ltttÂ[D

(scRIPlcLÂUsE [sctrIPTcLAUsE. . .])
courÂf,D I assrcr I xscul I scnrnrulcno I

Rcprrrrro[ | nrRerrrror* | on I u.l I nnery
(comand c0ilüÂ[D[Àl{E [[0uTFrLEDEscRrpTon...J I trrrrroDEscRlpT0R

lcLoBFrrEDEscnrpToR. ..J I tnmÂlrernn...l...l)
( ident ifier)
(outf ile (identif ier) )
(tnftle (identiffer))
(globfile ( identif ier) )
(TTPE (identifier))
nurnb€r I nunlist I nunJ.lstl I synbof I synttst I aynlistl
(assign [Ell[ÂtlE 0LD[AüE)
( ldent iflsr)
( ldent ifler)
(kscall FÂCTLIST)
([(identifie"> | <lr"p rist) | pÂRÂüErERvÂLUE ...]l
(paraneter ( ident lf ier) )
(scrlptnacro t{ACRO[AllE IITCLAUSE OUICLÂUSE)
(identif ier)
(tn [(tdentifier). , .])
(out [(i¿sr¡ifier) . . .] )
(repeat SCRIPT)

(repeat* SCRIPT)
(or SCRIPT [scRIPT...])
(alr scRrPT [ScRrPT.. .])

A scli¡rt,-rna.cro is defiued b¡.' t,ìre follorving gr.¿ìrìurìar

rl
c0t{üÀ[DItAttE

OUTFILEDESCf,IPTON

I[FILEDESCRIPTOR

GLOBFILEDESCRIPTOR

PÂRAI{ETER

TYPE

ÂSSIGf,

rEtl¡ÂTIE

OLD[ÂüE

f,SCALL

FÂCTLIST

PÀRATÍETERVALUE

SCRIPTTIACRO

llÂcR0[ÂüE

ITCLÂUSE

OUÏCLÂUSE

NEPETITIOT

REPETITIO[*

OR

ALL

ETIPTY

4



Cha¡tler 3 Thc Iinou'letlge Dalal¡ase 5

SCnIPTI{ÂCRODEF

SCRIPTIIÅCROf,ÁI{E

I{ACROITCLAUSE

TIACROOUTCLÅUSE

(SCRIPTIIÂCROTAüE IIIACROIICLÀUSE] ITIÂCROOUTCLÂUSE] ISCRIPTCLÂUSE..,])
( ldentiflar)
(in [(identlfter). .,])
(out [(identtfisr). . .])

An irttelnal uanìe is the name <¡f a varia.l¡le in a scri¡rt. Exa.m¡rles of internal rìatìres are the
itlerltifit'rs in t'he inf ile aud outf ile cla,uses. ¡\n exterlra,l uanìe is a nâ.me of a fìle or a va.lue
t,y¡-ret[ lly the nser. llach ilrteural na.rne is assor:ia.tr:d rvith a.n e.\tertral otre..Ihe conmand clause clescribes a conrlrautl t,ha.t t,he scri¡rt should llra.tch. The nalne of
the conlnra.ncl aud scmre of its pa,ra,nreters a,pp(ìa.r in sub-clat¡ses of the conulìan(l clause. 'I'he
llallle,s in a,ny fìle or ¡ra.ra,tuet,er crlause are a.ssociatetl rvit,h tlrtr corresl¡ondin¿çexterual lìlenantes
atttl Pa.ta.ttretc't' values. If a file is declarecl inf ile, the inteura.l tìarue nìust, have been used
earliet' irt the script. The actual exterua,l Íìlenalrre lun,st tìlatch the olcl internal value iu <¡rcler

fol the comtna.ntl to nra,tch. If t,he exterua.l filerra,llre is lc{t out, it ca,lr be <lefa.rrlted from t,he

scri¡rt. A file declarecl outf ile is a file that is created by the corluna,utl. Its nalne must be
given by t,he ttser ot created automatica,lly. A gJ.obf ile c.orres¡rouds to a file that contains
intla.ta to the sessiort, i.e., a filc.ua,me t,hat urust be given. A strl¡-clause rvit,h a,ny othcrr kind
o[ lra.t'a,trteter has t'he effect of ca,tching the va.hre of the corres¡lontlirrg act,ual ¡ra.ra,rneter'. lu
this rvay ¡ra,ra.ttrc't'et va.luc.s can be tl'arrsfer:red frorn the corunraucl via script nra.tchiug to the
fact tla.taltases of tlrr: ¡.rrotluction systeurs.

The assign cla.ttse is used to associa.te a, lìelv lìarììe rvith an olcl oue. This is useful in
the case of a.n a.lterna,tive. Au exanr¡rle uright look like this.

(coma¡rd plot (globfil-e DÂTA))
(or
((comnand trend (outfile ilEIJ-FILE) (infile DÂTÂ)))
((assign llEll-FILE DÀTÂ) ))

(conmand plot (infil-€ [Eï-FILE))

l'irst, a. ncìw fìle is ¡tlottetl. 'I'hen eit,her t,rentls aLe rr:lnoverl frour it, n'hich creates a lìew file,
or tltey arr: ltot. The secon<l alternative nrea.ns t,ha,t the na.lne I{EW-FILE ruust be a.ssocia.tetl
wit'lì DATA, ot,herrvise the next plot comrua,rrd rvotrltl not \\'olk. The assign cla.use has this
effect.

'['he kscall clattse (kscall- stan<ls for Jilrorvlcclge Sout'ce flall ) conta.ins fa.cts rvhich
shotrltl l¡e a,tltletl to tlte tlat,abase of the ¡rroduction systeru in a scri¡rt, rvherr the plevious
colltlua.trtl has been uta.l,chr:t[. This is rrsetl to fìre rrrlrs in t.he ¡rrocluction systenrs that a.r'e

associa.t,trcl rvith ea,ch of the scri¡rts. The facts cousist of Lis¡r lists aucl art adde<l t,o the
YAPS tla.tabase. A clause in a, fa,ct list t,hat has the fornr (parameter (identifier>) is
srtbst'itrrtecl for t'he va.lue associa.ted rvith the itlentifier. Ihis is used to tra.nsruit a. paramet,err
va,lrre fiom a, conuna.nrl t,o t,he rtrlebases.

Sotue ¡rieces of scripts tnay be so useful an<l occur so frec¡rrently that one woul(l like to
nra.lie sulrrout,ines of thr:nr. f he scriptmacro cla.use <,a,lls st¡ch a nìacLo. 'l'he in a.ntl out
sttl.¡-clattsr:s a.rc lists of t.lrr¡ in anrl out, para.nret,ers, res¡recl.ivr.ly. \\'hclt a, scriptmacro clause
is l'eacltt'tl itr a. scli¡rt,, a, list of a,ll tlefìnetl scri¡rt-nraclos is checketl t,o see il't.here is oue rvit,h
t,he corlect rranre a.ucl cor.rt'ct nruul¡e.L of in a.nd out ¡ra,ra.rrrettrr.s. ¡t so. tlle script.-r.ua.cr.o is
t'exttrall.v itrselt.etl ilr the script, i.e., a, tme rnacro-ty¡re ca.ll is rrsed. The nalnes of a.u¡* files
crt'a.t,etl iu scti¡rt,-macros btrbble out to the surroundiug level. There are no local va.ria,bles iu
t'lte tnncros. r\ gootl ¡rrograururing ¡>ractice rvhen rvrit,ing scri¡rt-rnacros rvoukl l¡e to nreution
t'lte ltatttes of all crea.t,etl fìles in t.he out ¡ra.rarneber list arrtl the nanres of all files usecl by the
nracro, but. not, clea,t,etl b;'it,, in the in ¡,ra.rnrnc't,tr list,.

['Ì¡trl dif[þreltt, cottsl't'ttct.s a.t'e trserl t,o coutlol the ser¡nencing in the scri¡rts. 'fhe lie¡'u'or',.l
r€peat lìrea.lìs that' t,he scrilrt ureut,ionerl in t,he clause nìay l)e repeat,ed orìe or moLt: I.iures.
reP€at'* tìle¿ìtts re¡ret,itiorr zrìr'o or more tinres. The or clause lists several scli¡rt.s of u'lrich
otle trtttst be cltoseu, a.n<l the all- clause denraucls t,ha.t, all t,he listetl scripts nrust l¡e nra.t,chetl,
l¡ut, uot, iu a.rr¡. lralt,iculal or.tler.



6 Cih.apler 3 The llnou,ledge Dr'1abase

The Rule Grammar

Tlte s¡'stetn rtses tlte expert systern shell \ÅPS for its nrleba.ses, and the rrrles must thus
obey tlte gtanrrtrar of YAPS rules. This is tlescribc'tl irr the \APS nranual, i\llcn [1g83]. a¡cl
rvill not be treatetl here.

'fhere are severa.l rvarvs of enteling nrles in \'ÄPS, such as defp, p, el.c. T'lre e.x¡lert
itrterfa.ce lrall<lles this a,t sta.rtup. 'Ilhcrefore the rrrles shorrld be enteretl in the follou,ing rvay.

[ùu every script there is list of associated rtrles. llach rule is containecl in a Lis¡r iirt of
the follorving fornr.

((fact 1)
(fact 2)

(action 1)
(action 2)

Ascatlbeseelt,t.hereisneit;heladefplìora.narììe. Thesystemwill createrìanresautl¡lrt
t'he rttles iIr the a¡r¡rlopria.te YAPS databases rvhen it is initia.lizecl. There is an acklitional
rttle gtott¡-r, for rtrles that shoukl be available in all scri¡lts. T'hese rules are ¡rlaced in the
gIobal-ruIes list,.

Building a New Knowledge Database

The constrrtcl,iolt of a. nelv sct'i¡rt, rec¡rrires ts,o differelrt thiugs. The corunra.nd se<¡ue¡ce ¡rust
be entered, atrrl nrles associa.terl rvith it must be rvrit,t,ell.

Bc'fore the act'rral irn¡rleureutatiotr of a. uen klrorvledge tla,tabase. severa.l ¡.rhases, srrch as
¡rt'obleul tlefìllition a.ltrl kuorvl:dge act¡rrisition, nrust have ta,ke¡ ¡llace. 1'¡ese ruat,ters rvill
ttot,, holvever, be clea.lt lvitlr lrere.

The fir'st, t'hing that the knorvk:tlge eugiueer sllould do is to tlecirle lrpou a. ft¡rv colru¡aurl
seqtle[ces that rvill achieve thr: goal iu r¡uestiorr. 'I'here is uo need to find all possilile conuualrtl
so(lll(\llcea! a strlecl'iolr rvill ofl,en tlo. T'lrese conuuantl se(lu(juce is entelecl ilrl,o the systenr in
the scri¡rt' langrrage. All scripts shoultl be a¡r¡;errrltrtl t,o t,he scripts list, foulrtl iri the fìlescripts.l. The list of scri¡rts is a.n a.ssociation list, consisting of ¡rairs of t.he nanre of tlre
scri¡rt, autl t'lte a.ctrta.l couunancl se(¡lelìce "cotle." Also, there is a sliort ancl a lorg lrel¡l text
fol eaclt scri¡rt,. 'I.'hese text's lvill l-re ¡rut, ilrto the on-lirre clict,iorrary. T.'he scri¡rt .Ia.n uàru b"
strb.iected to t,esl, runs.

Ne.xt,, kllorvletlge source calls, kscalls. shorrlrl be ¡rrrt, in a.t, the riglrt ¡rlaces. A[t.t'r nlost,
cotlruralltls tht:r'e rvill be a neecl fbr a sntall ltel¡.r text, giving aclvice o¡ rv¡a.t t¡e uext co¡u'a.¡rl
coultl he, allcl the knorvleclge source calls rvill usually l¡e lrunr"rour.

'Ihis is an exa.nr¡rle of t,he leryout of a scri¡_rt.

(setq scripts r (

(exarnple
(script e¡amtr¡l_e

(',ExÂt{plE,'
"The EXÂI{PLE script doee nothing irnportalt.")

(
(co¡mand conv (outflle llR[) (globfile ASCII))(kscaLl (file (paramoter TRK)-conve¡ted))
(co¡ma¡rd pLot (infile llRf,))
(conura¡d stop))))

(n1
(ecript n1

("üL,,
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I'The lll, (llaxl¡¡un Likellhood) €stlnatlon ecript conputes and.rl
'rverifleg a nodel of a transf€¡ fu¡ctLon thal couLä have,'rrproduced the outpnt (glven) fron the input (atso given).,,)

(
(kscatt (systen-lisr ()))
(kscalL (bode-pJ.or-llsr-ba O))
jji>r

Aft'er this, rrlles to take care of the facts iu t,he' kuoq,ledge source calls should be enteretl.
All nrles are found ilt the rures list, iu the file rur€s.L. 'firis list is also a¡r a,ssocia.tior li,st,
coDsist'ing of ¡rairc of tlle uaute of the script anrl a list of the rules belonging to it. Alter eac[
comlttautl selìt to I<l¡lac, facts will be fed to t,lre ruk,bases ancl YAI,S ntn. Lhe ntles may
tllt:rr ttse t'he facts fì'eely. lf a t'ule ¡ruts a fact, looking like (rnessage (].ist of strings>)
irtto the YAPS dataLrase, the strings rvill be coucatenatecl antl a,ppear on the screelì when the
user tJ¡pes '?'.

An e,ran4rle of the rules list is the following.

(sotq rules ,(

(example

((file -x convertod)

(fact nessage (,,The flte,' -r ,'has been conv€rted,,')))

...)
(nl

((fact length -f1 -11)(fact length -f.2 -I2>
test
(and

(not (6q¡¿1 -fl -f2))(not (equat -11 -12)))
(fact message

("The files" -f2 "are not equally 1ong. you nust,,
'rCUT one or both befo¡e using an tdenttfi¿atioñ algorithn,,,)))

...)))
There is a tltdilììttìt,a.ry check of the syutax of a. couurìan(l seqllence, l)ut no check of t,he

rrrles. Also, uo setrlantic check is clone, so the kllorvl¡<lge erì€iirìeer.is errtirely les¡ronsil.rle for
l¡se¡riug trach of all the facts userl. Orrr experierrce is thal this may become qiite complicatr:d,
antl a lot' of t'est, rtrns rvill generally be needetl cluring the clevel<-,pment of a larger script.

I
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The Command Grammar

T'lte ¡ralser of llte expert interface checks t,lre corrrrrra.¡rrls f<l: synt,actical corr.ect,ness a.nrl t,urlls
t,lte cotttluantls itrto a more convenicnt f<rrnr. hr orcler to tlo this, it nnrst have rlesclip-
tions of t,he tlifferenü courman<ls. These tlescript,ions, or conuìra,rr(l derfinitiorrs, are fouutl t¡e
external-co¡n¡nands list, placed iu the file com¡nands.1. Culrently, not all ld¡ra.c co¡r¡ranrls
rvill be a,cce¡rted by the expert systeur. 'Io enable the systern [o ¡la,rse a ¡rreviously unclefi¡ecl
corlrltrarttl, or a trr:rvly rvritt,en lìra,c:ro, a clelirrition of the commalrtl or lua.cro sh<¡ulcl be ¡rut
int<l t,he externaL-comnands list.

l'he external-commands list' is a.n associa.tion list consisting of pa.irs of the following
foun.

(nane (comand <description)) (s¡¡1¡gs <help strings)))

1'he tlescri¡rt'ion of tlte courlnand is nracle u¡r of cla.uses clescrihing tìre corresponcling ¡ra.ra.nr,,'-
ter. Each cl¿rttse has l,rvo or tuore help text, strings t,o nratch it. The shorter hel¡r l,ext is usetl
by the Qrrery uxrclule whelr a.skitrg fol ruissing ¡ra.rarneters, ancl sh<lulcl t,he user rva,nt ht,l¡r
with trllclerstandilg suclt a c¡uestion, the longer help text (the but.fìrst, texts conca.tenatecl) is
also otrt,¡rut.

Adding a New Command or Macro

\\/hell a ltetv contnra.trtl or nracro slroulcl be atldetl, a, tlefilition of it, rnust be ¡lrt into the
colrtllall<ls list. Eaclr ¡raranreter of t,he cornma,ncl or macro sh<lulr.l ha,ve a. corres¡rontliug
tlescriptiolr clartse ancl oue short a.ud one lorrg hel¡r stling. \,Vheu all this ha.g lreeu ¡ruì in, the
systeru rvill be a,ble to hau<lle the courntautl or ntac:r.o.

'I'he tk:scri¡rt'iotrs ca.u l;e oue <-¡f t,lre follorvirrg: infile, outfil-e, number, nunlist,
numlistl, (rvhichlttea.ltsa. list,<lfexa.ct,lyouenuurlre'r), symboJ-, symlist, orsynlistl. l'he
dt'scIi¡rtiotts a.re usrta,lly rna.de rrp of a. list, corrta,ining t,he a,¡r¡rlo¡rr:inte wortl, e€., (nu¡nber).
This rvill match a cotrcrsporì(littg trurrrl.rer in t,he il¡rrrt, conrura.rrcl. Il a. ¡ra.ra.ruet,er. s|grrltl þave
a tlefattll', t,his is tt'rit't,en a.s, e.g., (number (d6fau1t 1.0)), or, if the tlefa.ult, is blank, a.s
(number (default)). Idpac u'orks n'it,h its cla,ta il fìles, a,ncl lnost conuua.ncls crr:ate ucw.
filt's for t,lrt.'il't'esults. r\n a.h'eatly existing file shor.rkl l¡e rlc:scrilrr:rl n,if,h an inf i]-e cla.use, aucl
a lìle crea,tetl l:y a cotrrt'rra.ncl rvit'h a.n outf ile cl¿r.use. An inlìle or out,file clescri¡rtor ruay havt'
a.lr extensi<¡n tt:lling the ty¡le of the clata, in t.hc file, .d or .t. .ilrt¡ clefa.ult ext,orsiolr is .d.

This is a.u exatrtple of tlte structure of the list external-com¡nands a.nrl of soure comlnaud
tlefitrit,ions. 'I'he internar-com¡nands list has t,he sa.rne st,ructure.

(setq external-con¡¡ands , (

( acof
(comnand acof

( outfile )
(nu¡rliatl (default (1)))

I
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( inf tte )(nu¡¡Iist1 (default (1)))
(nu¡ber)
(synbot (defautt)))

(atrings (,'tho AC¡F corma¡rd.'l
'rThe ÂCoF coma¡rd coryutos the autocolÌela.tion fì¡nction of,,I'a tine ssries. ")(,'auto covariance outfll-e,'r,The outflle cill contain th€ auto covariance futction. Us6,l[the B0DE coma¡d to plot lt.,')(',outf iI€ colunn nr¡nbei
"The colum of the outfile nhere the auto covaria¡rce function,,rrnlÌl be put. D€faults to (1).,,)

(,,<[
"Less than, tFedtr¡16, r,'¡

("tlns seriea infile",'The infile should contain data for a time seriss. From this,,I'the auto covariance function sill be computed..,r)(,'inflle column nur¡ber,l
"The colunn of the infile she¡e the ti¡oe ssries ie to be found.,',"DefauLts to (1).,,)

("number of lage"
rrThe nurnber oi lags for conputing th€ auto covariances.,,

-i'lf you donrt knoi Ehat Lt ãtroutã Ue, try 10 or 1O0.,,)("extension tag"rrlf set, this ¡¡itl be the nams of a varLabl€, sst to the,lt'yatianco of the data in the outfile.,,)))
( att er

(comnand alter
(nunber) )

(strings ("the ÂLTER co¡nnend,'
'rThe ALTER conrnand is used. as a subcomnand to pLllAG.,,rrlt altexs th€ curr€nt valus of a data point.,,) -("data point number,,I'The number of tha data point to alter.,r,'fdpac r11l prompt you fãr the ner¡ value,,)))

))

If olle rvatlts to acld a, cottìnìau(l tha.t shoulrl go into the interface itself antl ¡ot to lclpac,i'e" an interrlal colìlllìart(1, t'he descri¡rtion of this corrrnì¡r.lìd slrorrltl be ¡lrrt irr t,he internar-
conma¡rds Iist. rvllich is also f'otrnrl i¡ the file cornmands.l. ll'he nret,hoJ tha.t im¡rlenrelìt,s t,he
a'ctioll of t'he illterna'l cottìltra.rì(l shoulcl be ra.me<l : internaL-comma¡d- arì(l t.he rìar.¡ìe of t,hecolllllì¿ìll(l' l'lrr-'re is a spcìcial section in the tlata.l-¡ase rvhere these nrethotls are locatecl. TheLisp rro'r'ra.lì(l, e.g., ha' the f<l[orving rrìetlìocr associa,ted to it.
( def¡nethod (dat abas€-f lavor - : Lnt €rnal_c omnand_lisp ) ( conrnand)(setq usot-top-Ievel ni1))

\\tlr.ll Iltt¡ l)al'sêt'sees iìll irttel'nal corurua.utl, l.hr: corr.es¡ron<lilg methotl is callctl. T¡elìn't'lìo(l is al$'a]'s givr:n t,he colìrl.)lete colìuììarì(l. iu t,he fornr tha.t conres from t,¡e parser, asa.rgtrnrcrrt,.

1'ltt'l'e att'l'et {'11'6 otll:l'list's, rvherr't,he na.lnr,- of the cornmantl ruight ap¡rtar. If t,hecotllnlalltl is o[a gelì(ìlal tl¿ìt,ttte a.n(l rrìay be rrsecl otrt,sitle of scri¡rts. asJ e.g.. the prot co'r-uratttl' it shorrltl llr: ¡rttt in the arlor¡ed-com¡nands list. Cc¡ulmon,l, that, lleecl t,o have s¡recial
¡rt'ocetlttLes calletl rvhen tltey are execute(l, shorrltl l.re ¡-rut, iu the sfecial-com¡nands list. I'hec<lt'res¡rotttlitlg l)roce(ltlteì shotrltl l:e ¡;ttt int,o the ela.tabaser rno,lule. Crurrerrt.l¡.. the s¡lecia.lcottltttatl<ls at'e delet, free, an(l 1et, a.ll of rvlrich a.flÞct tlata. i¡ter¡al to the e-x¡rt,r.t irrt.er.-face' "I'lre llíìllle of th<' 111p1'11,r.¡ for the special conruraucl shorrlcl be :special-command- arì(l
t'llt'r ll¿rttlt: of t'lte colnltlarrtl. 'l'he lel' corrinrarrtl, e.g., has t,he follol-ing lnethc-,rl associatetl toir.

(definethod (database-flavor :specia1-corma¡rd_let) (connnand)(<- self ' :add-intrcac-variabie (ca¿a¿r co¡¡na¡d) (cadadddr conuna¡d)) )
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(Jnsupported ldpac Features

Sorlre of tlte graurma.r of ltl¡ra.c's comuraurls is crrrreutly not a.cce¡rtecl lly the pa.l.se[ of the
ex¡rert iuterface. .r\rnong olher t,hings, t,his iuclutles the use of '/' aud ':' in the ¡rlot comnrantl.
Irr t,he ¡rresent inrplemerrtat,ion, t,hese characttrrs a.re n¡atchetl as synbols, lvhich means t,hat,
thcy will be cotrfttsecl wit,h file nanles. Our lenrecly h¿rs l¡een to give a.rlvice on horv to ty¡re
tlte cotrutrattcl t,hlough the rule-l¡a.sed help. If I,he user shoultl ¡rlot the tla.ta. files a a.nrl b, the
tule syst,enr could say Prot the fires a and b by giving the command. plor A / B.

Anot.het thirtg tha,t is curreut'ly not, harrtlled very well by the systerrr is rvlrr:lr severa,l
tliffelent fìles are crea,tecl by t,he sa.rìle connuantl, in a re¡retition. Only the la,test crc'a,t,ecl file
tuay l.re explicitly used later in the script. '1he I'ollowirrgsitua,t,ion is an exa,m¡rle.

(repeat
((coma¡rd m]-id (outfile SYST) (i¡file In) (tnfile OUT))))

i"i-.o¿ ¡esidu (outfile REs) (globfile sysr) (tnftte rt) (i¡rfite 0ur))

The itlea is tltat any of the creat,ed syst,em lìles shoulrl be allowerl in t,he resid.u conrr.uancl.
A clause (inf ile STST) wotrlcl ouly nratch the la.test created systeur file. The gootl solut,io¡
is t'o introtlrtce a s¡recial on€-of lìle clause, but this ha.s uot been done. 'l'he tricrk solutiou
that, has beetr used by us, is to use a globf ile clause. This rna,kes it possilrle for t,he usr¡r
t,o type itr arty of t,he pteviously creat,erl lil:s. lhere is no check, horvever., that he rloes
trot ty¡le itt a cottt¡rletely new file, rvhich coulrl consi<lerably mess things u¡r. A suggestio¡
cottlcl, of cottt,se, be tna.cle by the rule syst.em. 'I'his is the ap¡rroach tha.t we ha.ver takeu lvhen
clevelo¡ling krr<>rvletìge cla.taba.ses. A hel¡r t,ext coultl, e.g.! say Compute the residuals from
one of the pair of files I¡¡1 - 0UT1, IN2 - 0UT2, ....

Itl¡rac sotnertilnes ttses strl¡cotrrlnanrls. 'Ihese a.re tlea,te<l as or<lina,ry colllrua.utls lly t,he
ex¡rert system. The onl.r' clrawback with this is tha.t, the systc.nr does rrot kee¡r tra,ck of u'hetfier
it, is in a sttbconurtalltl lnotle. [nstead, srrllc<-lrrnra.ucls will be acce¡rtecl al, a.ny tirne. Also, t,he
sttltcotttutautls needed in a scri¡rt nrust be ex¡rlicitly giren, jrrst a,s any othcrr cornnrantls.
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The On-line Dictionary

Tlte on-lirte tlictiouary is usetl to ex¡rlain t,he clifferent conuna.utls, scripts, a.ntl couce¡rts useclilt syst'ctu itlentification. The user t'ypes the cournra.rra 
"*pr"ir, a.ncl the ¡egi¡uing of tlrerv.rcl he rvatrt's t'o ltave explaiuett. The systenr outputs exfla,natious for all iords Itartirgwit,lr the givr:n lc.tter conll¡ination

IÌvety cottrtnaltt'l altd scri¡rt ha"s a ferv lrelp text,s a.ssocia,terl to it, a.ncl t¡ese texts a.reatttoluatically f*l to the dictiorrary. Iu acltliti<¡u t,o this, conce¡rts ment,ir¡ncrl in the rulc-ba.secllrr:lp shoultl be given ex¡:la,tral,ions. This is clone |,ry errl,erirrg 
", 

.t*ru irr the list other-dict-words in the fìle dictwords.l. This is horv this list looks.

(setq other-dlct-sords .(
( lnternalcom¡¡nds

, (cons
"internal comands is obtai:red by asking about,,

. 
(rnapcar ¡car internal-"oo.*a"l j j --'--

(fruit
. (,'fruit,, ,'The idpac frul-t can be s€t to P0TATIS.,,))(ta6s

(rrlagsrr "ThLs term signifies a nr¡nbor of data points to be','involved i'r Ã conputatLon. It nay be it" ,ir"-oii
',the time rindos for a FFT o¡ convolution cotrputation,,,,,Donrt be af¡aid to experiment sith a fen ditierenii -'

(larsson 
rrvalues if you don¡t kiror Fhat numb€r t" gi"ã.;>i---

(r'Latsson,' ùLalsson and. persson Erote the prograrn,,,))(persson
(r'P€lsaon,r [Larsson and, pe¡sson Froto the program,,,))(outliers

("outli€rs,' ,'Ân outll-er Ls a d.ata point, rhich ls far out.,,rrThe t€aÉon for this mäy be-sone kind of m€asuremsntÙ[ertor. If you nant to ivoid outliers. ttv to use,i
"orh€r parrs of dara. rf rhat ie not óosríti;.-;;",,,'nay reþrace an. er¡attc-da.. -p"r"î-rrii-i"iä.i"iäür"" 

. ,,,ïhis is done cith the pLttAG èoo_urr¿.iil-(trends 
. _..€v vvnu4rq. / /

("trends" ,'A tr€nd is a finite order polynomial forninc Dålt of,,,'a data signat. The nosr usiral-kind .t tr""ã'iIìr.'ir,,,'zero order, J..e., a bLas. T¡ends sfroufa afwats ù;; 
--

¡lemov€d before an €stimatLon iÉ start€d., o¡ ihe results,,,'çi1I be in e¡ror. Â bias, e.g., rlll 
"f,ó" "p ", u:t"--,,integrator.-It.ls very diffi;uit to r€nove ilighe; order,,"trends, so it is ¡ecormend.ed. that you try to üse oths¡,,,data instead.,,))(nerp

(,'Âsk for internal com¡ands.,,))))

ll
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Starting the System

llt ortler to rt¡tt t,he intelligent hel¡r s¡rstenr, you must ha,ve the Lisp source cocle, the cour¡liled(l cotkr, altrl a ver,giorl of l"ranz Lisp rvith \APS ancl li'la,vols. 'lhe sta,rtu¡r relies ou solue
irrtricate jtrnrps betrveen processes, a,nd lve recorumend tha,t tl¡e methocl deseribecl belorv is
used.

First, some lieys are defined to hanrlle the sl<ipping betrveen the cliflerent processes. For
this, t'he ts'o corlrma.ncl files keyl.corn a.lcl key2.co¡n a.re used. 'l'he expelt syst,en'r is start,ecl
attt'orrlatically by the include fìle lisprc.J., antl Itl¡rac is started rvit,h the corruna¡cl fìle
idpac.com. Ilere is au exa.rr4rle of hon' the systtrrrr is start,etl. The ¡rtocess tha.t, is origila.lly
rtrruriug is called "PURP."

$ spawn
Process PER"P_I sparned
Terninal non attach€d to process pERp_1
$ attach perp
Control teturn€d to procees pERp
$ yaps
Franz Lisp, opus 38.79 Fith yÂps a¡d FLÂVoRS
-> (load I'inc.I'r)

fii" o*t.. 25, lhs.l loaded.
-> (ihs)

Script nJ. is 0X
Ready
IES> lisp
-> <CTRL-Y>
+If,TERUPTT
$ attach p€xp-1
Control r€tnrn€d to process PERp_1
$ Oidpac
Process PERP_2 sparned
$ attach perp
Control roturned to process pERp
$ continue
(igs)
Ready
rIs>

IDPÅC v7A

I Create the fdpac ptocess

! Chan6€ proc€8s

! Start the Liep

! Initiallze the systen

! Exit thê (ihs) comand loop
! Break the Lisp

! Change procesa

! Stsrt ldpac

I Oet back to Llsp ptoceÉs

I Continue Lisp erecution
! R€start the coruand loop

! PÌompt f¡on (ihs)

I ldpac cones to life

! (ihs) and ldpac synchronized

Copyright (c) Department of Âutomatic Control
Lund Institute of Technology, Lund, S¡IEDEI 1996
Â11 Ri6hts Reserved

> r[s>

Norv, you a.rr,'ho¡rc'ftrlly rutìrìilìg the systr'rtr. To exit, t¡'1re stop t.o st,o¡r ltl¡rac, ancl cxit,
l.he Lis¡r.

12
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\\¡ltìsL'truDRR, J. (19?9 b): "f)esign Princi¡rles for Clornpr¡ter-Aide<l Desigu Softna.re,,,
Preptints of the IFAC-i 5'.r'rrr¡rosiurrr on CAD of Contrcl Sjrsterns, Zürich.

\\'tllsl,,rNunR, .l' (lf)7!) c): "Irl¡rac Ilser's (lui<1e."'IechDical r.eport, TFIìT-760t1. I)epartnrr:nt,.[ r\rrt,o'r¿lt'ic cout,r'ol, Lturrl I'st,itute of rþch'ology, Lun.l.
\\'ltlst ,tt'¡trr:R, .l' (lf)80): "Iclpa.c (-lomr¡ancls-User"s (ìuicle," Techuical rt'¡rort, TFRT-:llJ-r7,

l)t'lrart.rnerrt' of Aut,orrra.t,ic clont,r<¡l, Luld ftrst,itut,e of rechrology, Ltrntl.
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The Source Code

Tltis nrattual is not intended to l¡e useful for auy than the sinrplest neecls. The user who n'ants
to learu tuore deeply al¡<¡ut the systeru, must go to the thesis, I:â.rssou ancl l)ersson [lg8|],
antl, ult,imat'ely, to t,he source code. For t,his reasou, the cour¡rlete source cocle is incluclecl
lrere. The cocle ha.s <luite a few comlneuts in it, a.ntl is supposed to be self rlocunrenting to a
large clegree. Still, rve a,re acut,ely alva.re of t,he difñculties t,ha,t must meet a,uyolìe, rvho tries
t'o rtlrtlerstaltcl ltorv the system really wolks. \\¡e rvoulcl like to rvish tht¡nr goocl luck, at t,he
very least.

The Lisp Code

Listing of the file ¿rbbrev.l

abbrevlate flavor ie a ni¡in which alrona the use of ehortforns of comnand.s
The ¡nethod :get-abbl€yLated-sord is uaed ext€tnally,
((-^ sone-object r:got-abbreviated.-sord. rab r(abc aef ght))

=) (success abc)

((-.sorne-object r :get-abbreviated.-rord ra r(abc aef ghi))
=) (ambiguous abc aef)

((-.sone-object r:g€t-abbteviated-rord rb r(abc aef ghl))
=> (fuil)

((-. sone-object t-:g€t-abbroviated.-nord raef ¡(abc aef ghi))
=) (success aef)

(defflavor abbreviate-flavo¡
o
o)

(defnethod (abbreviate-flavor :g€t-abb¡eviated-sord) (rord sord-lÍst)(let ((r (<- s€If ,:natch-Ilsã sord sord-llst)))
(cond

((null x)
(list ,fail))

((equal (Iengrh x) 1)(1ist ,success (cadar x)))((assq rexact-match r)(list rsuccess (cadr (assq rexact-match r))))(t
(cons tarnbiguous (mapcar rcadr r))))))

; -- Internal ¡¡€thod8

(defnethod (abbreviate-flavor :natch-nord) (¡rord sxact-sord posÍtion)(1et
((x-¡r (getchar vord posltlon))
_(x-er (getchar etactlr¡ord. poeitlon)))
(cond

l4
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((and (null ¡-s) (nu1I ¡-er))(Iist rexact-match e¡act-rrord.) )((null r-e)
- _(tlst tpartíal-match eract-rord))((€qusf- r-n ¡-en)(<- seLf r:måtch-çotd ¡rotd. €ract_t¡ord (1+ position)))(t

ntl))))
(defrnethod (abbrevlate-flavor :natch-Ìist) (¡rord cord._llst)(1et

((r (cond (ro¡d-list (<- self r:match-pord rrord. (car sord_Ilst) 1)))))(cond
((null rord-Iist) O)(r (cons x ((- self ,:natch-llst sord (cdr sord_liet))))(t (<- self r:¡natch-líst rord (cdr so¡à_ffst))))))

Listiug of the ffle coruurauds.l

; This file contalns th€ g¡amåt definltion of the ldpac; cormands pith hetp t€rtatrings --- Jan Eric ___ 30 junt 186

; Lots of revisions lat€r on

; Sorne cornmands a¡e alloçed.- anyrhere in any scrlpt. The name; of such a co¡mna¡rd should be put tn the list allored_conmands,
(setq alloned-conmand.s

,(plbeg alter kill l€t pl"ot r¡rite ¡ aavo pag€ look hcopy ssitch))
; This is a list of conmands that can have subcom¡rands. The; underllned subcomnands at€ currently Xaonn ly th€ systên.

plnag: block plbeg alter page delot ki1l ¡
plot: kil-I page sklp

insi: prbs norn rect sine zero step rar¡r pulse srtw loo}< kil1 x
¡esid: klLI page table

: sa.ve k{11 x

: inval fù save look kil-L ¡

struc: revett na nu nb kb fix unfix kill x

fhead: look kill x

15

ls

ttrl"

; Sone cormnarrds have procedures associated Fith thotn ln th€ databas€; rnes€ conmands musù app€at in the Iist of special com¡nands. Seei also the ,ap€cl-aI con¡rands, part of the ãaiaUase.
(setq special-comnands ,(delet l-et f¡ee))

; Cornmands shich are lnternaL to (ths) and d.o not exist ln ldpac.; These are nainly help connands, €tc.
(setq ínternal-co¡nma¡ds , (

(?
(com¡nand ?)

(strings (,'the ? comnand"
,,Th€ ? conma¡d is used tolassociated sith each rnat

(??
(connand ??)

infor¡ration from the Ìul€s,'
script .,,) ) )

get
ching

(strings (,,the ll conmand",'Tho ?? cornmand is used to get infornation about tho n€rt,,rrcot!trand in each natching sð¡ipt.',)))
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(chitd¡on
(coma¡d child¡en

(synllstl (dofault (d)))
(infile) )

(strlnge ("the CIILDIEr comand"
"The Cf,ILDREt co¡mand t¡rpss out the nån€s of all fLles that hrv€,,
'rbeen created using the arg@ent file.r')

("defau-lt erteneionr¡
"The defauLt ertension deter¡Lnes shlch fl].o to BrLt€.,'
,'The default ts (d).,,)

("Pa.r€nt infile"
"The infile is the fiLe shoee chiLd¡en the comand nill"
"type out.,,)))

(dtr
(comand dir)
(etrln6s ("th€ DIR comardrl

tThe DfR co¡rnand typ€s tho uanes of a1l the files in the,','crrr€nt directory.,') ) )

(donpfiles
(comand dumpfiles

( tnfil€) )

(strings

(explain
(conmand

(strilgs

(lisp
(comand

,(stri-ngs

(nenu
(comand

(,'thê DUTIPFILES comra¡rd,lr'ïhe DUIIPFILES co¡nand dur¡rs the file systen on a Dass atorage,,
"disk fiLe.")

("dunp file",ïhe fiLe she¡e the file systen piì.l be dunped.,')))

€rplain
(synbol) )

("the EIPLÂIf, coma.nd'l
"Tho EIPLÂIf, connand usêa an on-Iine dictionary,,,
_rtlt can give heLp on scripts, comands and other thtngs.,')
( "item[
"ïhe item you Eant erplained.,,)))

lisp)
("the LISP coE¡andrr
"The LISP co¡mand ls uaed to gêt back to th€ standard Lis¡r,'
"toplevel.")))

nenn)

(strings (',tha t{Ef,U conuand'
"ïhe llElU conmand ls used to B€t intornaL states.,')))

(parents
(comand par€nts

(synlistl (default (d)))
( infile) )

(strirtgs ("the PÂREnTS comna¡d',
'rThe PÂEEITS con¡rand types out the na.n€s of all files that Fas,t
."used, directly or indirectly, rhen ctsati¡g tho argl¡n€nt file.',)
(',def au].t €rt6nsLon'l
I'The default e¡tension deternines shich file to srit€.,'
"The default is (d).,')

(,'chitd infire,'
"The infil-e is the file nhose parents the comand eill",'type out. ")) )

(restorefiles
(con¡nand restoref ilee

( infile) )

(strin6s (,,tho RESï0REFfLES cor¡na¡d,'
"The IESTOREFILES comand rostor€s the flle syst€n'l
"fron a disk flle.")



Chupler 8 The Source CoIe

('rdury fil€',
"The flle f¡on çhich the flle systen lrLll be restored.,,)))(ehort

(conna¡d shon
(eynbol) )

(etringe (',th€ Snog coma¡rdtl
"The Sll0ll comand ehors vaLues of the systen.,,)( "sYnbo1"
"lame for the thing Jrou,ant to klros nore about.,,)))

(thi¡k
(conu¡and thlnÌ)
(strings (,'th€ TnIilÍ coman¿,,

"The TIIIK conunand sets th€ usel stato to be6inner if it,,rrwas previously. o4)elt. This nay start å. """Ëioo of quãstions,,Ùand ansrêrs.,'))) -

l7

))

; ïhe definltlong of eome of the ldpac comrands. These defiritíons al€ not; alrays-ellclly the same as the co;nands in ldpac/Iotr.". io "oi" ir"""; th€ir definitlons are som€Fhat r"rtrí"t.ã. This rs tr," pr"f"-"ü.r. n",; conurands and nac¡os should be placed.
(sotq external-conmands r (

( acof
(co¡unand acof

( ourfile)
(numlist1 (defauft (1)))
( infite)
(numl-istl (defautr (1)))
(m¡¡nber)
(synbol (dsfau]r)))

(strings (,,the ÂC¡F com¡and.,'[The AC0F cormand couput€s ths autocotrelation function of,lrra tirns se¡ies,',)
("auto covariance outfile,,,'Tho outflle sil1 contaln the auto covariance function. Use¡l"the BoDE conunand to plot it.,')(,'outf il-e column nu¡rbei,, '
I'The col-urmr of the outfile shere the auto covariance function,l

_"siIl be put. D€faults to (1).,')
(,,<,,

_"Less than,,Fedtn¡1sr r,'¡
(,,time series infíle,',rTho inflle should contain data for a time serLes. F¡on this,,rrthe auto covaria¡ce function rill be conrputed.,,j("lnfil€ column number",'The column of the infile Fhe!€ the ti.me seriss is to be fou¡rd..,,,,D€faults ro (1) .,,)
("nunber of lags'r
"The nunbe¡.oi_1ags for conrputing the auto covariances.,,

_"ff you donrr k¡os Fhar ir årrour.ã bo, try 10 "^ã-iöó.;i('rextension tag"
"ff set, this rrlll- be the name of a variable, s€t to th€,',,variãnce of the data in th€ outfite.,,)))

( a}t er
(comma¡d alter

(nunber) )

(strings (,'the ALTER cornmand't,,The ALTER co¡¡nand. is used. ag a subcon¡nand to pLllAG.,,rrït altets the cutrent vaLue of a data point.,,)("data point nulnber'r,,The nunber of the data point to alter.,,
"Idpac niÌI prompt you fãr the nes va1ue,,)))

( aspec
(command aspec

( out f ile)
(nu¡nlisr1 (default (t)))
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( lnfile)
(nu$liet1 (default (1)))
(nu.nber)
(synbol (dofaulr)))

(etrl¡tgs ("the ÂSPEC comua¡dfi
"Th€ ASPEC comand ls used to conput€ tho autoap€ctlum,'l
"(po¡t€rspectrun), of a tlne eeriee.")

("frequency r€aponao outfile,l
rrThe outfile ¡¡ill contain th€ autosp€ctrum of th€ data,l
"1n the lnfils. Uao th€ BoDE connand to plot lt,")

("outf il€ colr¡¡u¡ number,l
rrÎhe colu¡n nunber for the autosp€ctrum. D€faults to (1).")

("<"
"Xo co¡ment . 'r )("tine serieg infile,,[The infl].e should contain the time series data for shich,'rrth€ autospectrum should be corputed.,')

("inf lle colunn nr¡nber[
rrïhe colunn nr¡mbe¡ of the ti-ns eeries infile. DofauLts to",'(1) .,')

("number of lags,'
rrThs nu:nber of lags fo¡ the conputation. If you donrt knor¡r'rrl'hat l-t should be, use tO and 10O.")

("frequency data fit€,'
"The frequency data file (if given) should contain pointsrl
'rin the fr€quoncy donain to be chosen for th€ conputatLon.',I'If it is not given, a logarithnic distributlon ie used,,l
'tïhe frequency points must lio in the first colunn"
"of the f flo. ,') ) )

(bLock
(command block

(nunbe¡) )

(etrirtgs ("th€ BLoc[ comand,,
ÚThe BLOCf, comrand Ls ueed as a subcomand to PLü40.,,I'It defines the block l€ngth of the data file. In PLIIAG'II'th€ data file sill be plotted one block at a tirne,,,)("th€ block l€ngth"
I'The nu.nber of data points plott€d at a ti.ne,")))

(bode
(co¡nmand bode

(syrnllstl (default (AP)))
( ínfile)
(nunlistl (default (ÂLL)))
(syrnbol (defautt))
(nunlist1 (d€fautt))
(syrnbol (dêfault))
(nu¡nlistl (defauLt))
(symbol (default))
(nu¡lisr1 (d€fault)))

; Incornp}ete I

( strings ("the BODE cordnand"
"The B0DE comamnd ls used to plot frequency response files,'
"in Bode diagram fornat.,')

("pagê srlitch"
"The page snitch can be AP to pLot arnplitude and. phaserl
"together (the default), AO for th€ anplitude on1y,,l
"P for the phase only and Å for first plottlng th€ anplitude,l
"and then entering a subcomand,rr)

("frequency response f ile,,
rrThe infile nith the froquency respons€ data. Usua11y,l
"produced by another conmmd, like ÂCOF, ÅSPEC or DFT.")

( "coh¡r¡n numbers,,
"The colu¡u¡rs to be plott€d. D€falrlts to alt.,')

("another frequency tesponse fiI€"
"The infile sith the frequency respons€ data. Usually,'I'produc€d by ilothot cornrnald, Iíke ACOF, ASPEC o¡ DFT,,')

("colümr numbers'l
"The colun¡s to b€ plotted. Defaul-ts to alI.")

("anothel frequency response file"
"The infile sith the frequency respons€ data. Usually,'
"produced by another cormand, Like ÀCOF, ÂSPEC or DFT.',)

("column nümbera"
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I'Th€ columìs to be plotted. Defaults to all.',)(,,anoth€r fr€quencJr iesponse file,'
"The infile Fith.th€ fiequency r€sponse data. UsuaLly,,

_r,produced by anoth€r comrand,-like ACOF, ISpEC or DFi.,,)(,'colunn nu.mùers,,lThe colunn! to b€ plotted. Defaults to a11.,,)))
(ccoff
(co¡nna¡d ccoff

(ourflle.d)

(infi1e.d)
(t¡file.d)
(nunbe¡) )

(strings (,'th€ CCoFF nacro,l,'The CCOFF nåcto conputes and. plots the cross corlelation,,I'of tro signals,',)
(,,crosa cotl€lation outfile,,
"The outflle nlII contai¡ the computed correlation values.,,)(,'<,'
I'tfi1l Danllov be reJ-eased?")("fi¡st lnsignal fiIe,'ilThe ínsi6na1 files ghouJ-d contain one of the sicnals vou Fant,r

_rrto comput€ the c¡oss correLation for.',)("second insignal fi1€,'r'ïhe insignal files should contain one of the sigrals you rrant,,
_"to computo the cross correlation for.,,)(,,nunber of lags,r
"Use 10 or 1OO if you donrt k¡oe anything better.,,)))

(coh
(co¡una¡rd coh

(outfite .d)

(infi1e.d)
(infite .d)
(nunber) )

(strin6s (',th€ C0[ macrorr
rrTh€ COH macro is used to cottrput€ the coherence botsoên teo,,

-"si6na1s. It also plots the rãeu1t in " ].ogr;ithi-ui"-""ui".,,1
( r'coherence outf ilei'I'The file Eh€r€ th€ squared. coherence fu¡rction niì-)- be put.,,)( r,<il

"lfhen nilL Spectl€ ever be stopped?,,)(,'first infile"
"This fil-e should contain one of the insignals.,,)(,,second inflle',
"This file should contaín another insignal.,,)("nunber of lags,'
"The nunber of lags_.for the conputation. ff you have no b€tt€t,,"idea, use 20 to ,sI of the nu¡rLe¡ ot poi¡rt"'in ä"-i""ig".f".,,lll

( conv
(con¡na¡d conv

(ourfile ,d)

(infife.t)
(numl-ist (default ALL))
(nu¡nber)
(nr¡¡rber (default delta)))

(strings (,,the c¡fy co¡ûna¡rd'l,,ïhe C0[V con¡nand is used to convert an ÂSCII data flIe,,"to a file using-the internal fdpac data ."pr"".r.i"iião.,,¡("floating point data outfile"
"The outfíre rill contarn data in inte¡nar rdpac representation,,'I'i.e. Fort¡an floating point.,,)

(,'< "
"This doeenrt mean less or equal, cLobbe¡!,,)(,,ASCII indata fl1€,,,'The ínfile Bhould contain data in ÂSCII forrnat, to be,,I'conv€rt€d to floating point.,')

("coLumns to be converieã,,
',4 lisr of th€ forrn (91....), specifylng chat columns in,,"the infile that should be conierteä. if not gl"""l-tf,ìr,,
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"rill be d€f&uLt€d to all columrs.")
("nunber of co1r¡nnsrl
trTh€ total nunbe¡ of columg ln th€ infil€.rr)

("sanple interval"
"The sample l-ntorval ln seconds to be assocLated nlth the,,
"data in the outfile. If not glven, it riIL bo defaultod to"
rrthe value of the variabl€ DELTÂ,")))

(cut
(con¡nand cut

(outfll-e.d)

( tnf il-e . d)
(nunber)
(nmber) )

(strings

(deter
(comand

(strings

(dfr
(connand

( et r ings

("the CUT cotrnartd'l
"The CUT co¡mand cuts out a part of a time series file.")

( "resultflle"ÙThe resultfile in chlch to p1ac6 the part cut out.")
(r<Ù
"Àgent 006 ras kill-ed in Be¡lin...',)

("ti.ne series infile"
'rThe file containing the ti-ue series f¡on çhich you nant to'l
'rcut out a part,r,)

("nmber of first ¡ecordr'
_"This is the starting point of tho r€sulti¡g ti-ue series.t')
("nmber of records"
"This ls the nur¡ber of records, counted f¡on the starting"
"point, that J¡ou çant to cut out.tt)))

d€t€r
(outfite)

(tnfiLe.t)
( lnfile)
(nu¡nber) )

(,'the DETER corurandtl
"The DETER comand is used to simul"ate a discr€te systen,'rrwith a given insignal.',)

( "outfi1e "fiFile fo¡ the si¡rulated signal.,')
("<'r
Íl{athias Rust la¡ded on the Red Square.,,)

( "system"rrTh€ syst€m to be si¡ulated.")
(ilinfiler
I'The fils containing the insignal,,,)

("nu.Dber of pointa"
"The numbsr of pol.nts rantod in the outflle.")))

dft
(synlistl (default (Äl{P)) )(symlistl (defauLt (BC)))
( outf iIe )

( infile)
(numlistl (default (1)))
(nunber (default 1))
(nr¡mber (default (ÂLL))))

("the DFT co@and"
"The DFT com¡and is used to computo thê disct€to Fourier"
'rtra¡sform of a time series. Evêlybody çants to k¡or¡ this"
'rfor the different time series th€y hav€ in their pockets.")

("result scitch"
"Can be either (ÂI{P) for arnplitude and phase sp€ctrum,"
"(the default), or (P0Y) for the porer spectru.n.,')

("tine sindo¡r sgitch"
"Can be either of (B[) çhen tho data fi].e is urultì.p1ied"
"nith Blacl¡ran-Ea¡ris¡ ti-me nindor, or (BC) for a si¡pl€"
"Box-Car rindor, (nhich is the default).,,)

("frequency r€apons€ outfile"
"Tlte outfilo ri1I contain th€ ftequ€ncy r€spons€. Use the"
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IBODE comand to plot it.")
("<'r
"Ja-nee Bond OO7 is on a¡other dangeroue ¡nission...,,)("Tine se¡ies i¡rf il-e. "
"The infile should contain data for nhich you at€ just,,

.ll9yltC to a€ê the discrete Fouri€! transfoin.,')(,,infile coh¡¡m nr¡mbsr,',,ïhe colu.¡mt in the inflle Eh€re th€ data resides. D€faults,,,'to (1) .,')("starting point,'Íïhe fi¡st data point to be used, Defaults to th€ flrat in,l,'the inf iIe.,,)
("nunber of oamples,'
"Th€ numb€r of sa.üpl€s to tlansform. Defaults to al1.,,)))

(flx
(co¡¡nand fi¡

( synbol )
(nun1ist1 )
(nu¡ber (defautr O)))

(stringe ("the FIX subcomand,r'
"The FII subcomrand Le used to gLys a fi¡ed value to a,,

_r'paran€t€r in the Â, B, or C poiynonial in an AR!{A nodel.,,)(,'4, B, or C polynomial;
,rrfn shat polynonial should a para.n€t€r be fixed?,,)(,'parameter nr¡mbor,lI'The number of the coefficient in the poLynonial.,,)("Pararneter value,,
"The value to rhich th€ paran€ter shoul-d bs set.,,)))

(hcopy
(conrnand hcopy)

(strings ("th€ Ec¡py conmand"
rrThe IIC0PY cormand dups the cr¡rtent plot on th6 graphica,,I'screen to a håtdcopy þrinter.,')))

( lnsl
(conr¡and insi

(outfite)
(number)
(nunber (default delta. )))

(strings (,'the IISI coEna¡rd'l
"The flSI comand generat€s a slgnal on a fiLe.,,)

( "outfi1e,,
"The flle ¡rhere the rssult is placed.")(,'nu¡ber of points,l

_"The length of the gon€rat€d fil€.,,)(r,sa.npJ.iJlg time,'
"The aanpling time of the elgnal, default ts DELTA.,,)))

(kilI
(co¡runand kiIl)
(strings (,,th€ IILL conmand.,,

"ïhe KILL cornnand is used to oxit from subconmand leve]-s.,,)))
(1et
(conr¡a¡d let

( synbol)

(nunber)) ; Should be (or (nunber) (symbol)), nhich,
(strings (,,the LET 

".r,J,"iå1"tutn6 
to Larsson' ehourd bs na'ned (nr¡nbol)

"The LET command is used to assign values to fntrac variables.,,)
( "sYmbs1"
"The name of the synbol to rhich you Bant to assign a value.,,)

( "=,,
_"I only knew there had to be a shreddilg party.")
( "nunb€r,,rThe numerical value to assign. Canrt b€ a symbol.,,)))

(Loss
(comna¡d loss

(tnfile))

2t
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(stri¡gs (,'tho LoSs ¡ûacro,'
"The L0SS nacto co[putes the loss functLon of a flle of,'
"residuals (realLy just the sì¡n of th€ squares).,')

("data fit€il
I'The sun of the squares of tho valuee of this file,','nlll be corputed. ")))(81

(comand m.L
(symlist (defauLt (VoID)))
(outfll€.t)
(synllst (default))

(tnfile.d)
(nu.nl-ist (def au.l-t (1 2) ) )
(nr¡mbe¡)
(synbol (default)))

(strlngs (,,th€ ttr coma¡d,'
"The lll- comand is used to obtaLn a trth ordor nodelt'
"from a data file containing insi6nal and outllgnal'lI'Ln tgo of its coLumg.,')

("subcomand sBitch,'
"This s¡ritch can be either (SC), activatin6 the subcomand"

_rrfacil-ity, or (V0ID), avoiding lt. Dofaults to (VOID).")
("systen outfile',r'Îhe outfile siII contain the resulti¡rg moilel in t€rt fora.r'I'It can Ìater be usod to silrulate the bohaviout of th€ nodeÌ.,')("section in outfile,,
I'This should be of the fo¡m (f,ÂltE), nhere IAüE specifies th€,'
rrname of th€ section in the resulting outfile. It defaults,',,to nothi:rg.,'¡

(il<r'
rrComent ât this plac€ ¡ril-l never be used,")

(,,lndata file,'
ItThe infile should contaln the lnslgnal and ont3ignal to,l,,be idenrif ied. ,')

("inslgnal and outslgna]. co].umns"rrThis should b€ a list of th€ forn (1 2), shere tho fitst"
"nr¡¡rber specifies the insignal cofu¡n¡r and th€ socond the,,I'outsignal colunn. Defaults to (1 2).,')

("nod€I order"
fiThe order of the t¡ansfer fu¡rction fitted to tho indata.,,)

(,,EXI matk6r"rrlf thê EXT na¡ker is present, the globa1 variables V.EIT"
"and ÂIC.EXT r¡i1l be set to th€ values of the 1oss function,,rrand Akaikers test quantitjr, respectively, iff thos€ variables,'
"€xlsts as ¡eals. (I.e, have al_ready been given a value.,')))

(m].id
(connand

(strings

nlid
(outflle ,t)
(infile .d)
(lnflle.d)
(number)
(synbol (d€fau1t)))

("the lll-lD nacro,'
'rTho IILID nac¡o is used to obtain a [th ord€r model"trfrom tro data files containing insignal and outsignal.")("systen outfil-e"
"The outfile ni1l contain the resulting model Ln tert forn.'l
"It can later be used to aiuulat€ the behaviour of the nodel.,')

(ü<"
"These conments forn a¡r interesting stoty, dontt they?,')("insignal file"
'rThe J-nslgnal file shoul-d contain the inslgnal to bo uaed in the,'
"identification. ',)(r'outsigna]" file"
"The outsignal file should contain the outsignat to be used in,'
"the ldentif ication.,')

("¡¡odel orde¡"
"The order of th€ transfer function fitted to the indata.,.)

("EXT narker"
'¡If th€ EIT na¡ker is present, th€ global variables V.EIT',
"and AIC.EIT ¡rill be s€t to th6 va.Lu€a of th€ losa function,'
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"a¡d Akaik€rB tsst,'erists ag reaL¡.
(nlldsc
(comand ¡lldsc

(outfile.t)

(hftl€ .d)(inft1e.d)
(nu.uber)
(synbot (defaulr)))

(pick
(comand

23

_quantity, r€sp€ctirely, iff thoso variables"(I.e. have already been given a yalue.,,)))

(stringa (,'tho üLIDSC tracro"
r,The üLIDSC nacro is used. to obtain a [th order nod.e1,,rrfron tno data files.containlng insignal u"a ,"t"it"uf.,,,'It differe fron plain I{LID by eritfig to a "";;;#;;;"level . Thls nateã it ua€fuL ior FIIiig p""*"i.r*;j-

("systen outflle,l
'rThe outfil€ rill contain the tosulting nodel in t€ït form.,,"It can Later be used, to rlmu-Late the bshavlou¡ of the nodel,,,)([<tr
I'Pointd€rtot Eas to bo the fa1L guy.,,)("fnsigîal fil€"
ilTl. illiC""ì fiLe should contaj¡ rhe insignal to be used in the,,,'ldentif ication.,,)

(r'outsignat flle"¡rThe outsignat file should contaLn th€ outsignal to be used in,,ilths identif ication.,')
(,'nod€I otdo!,'[The order of the trarsfer functlon fitted to the lndata.,,)(,'EXT na¡ker,',,If the EIT-na¡ke¡ ia present, th€ global va¡iables V,EITfi,,and AIC.EIT wilL be sãt to the valões of the loss tu¡"tioo,,,'and Âkaikers t€st _quantity, respectively, iff thosãi"ii"¡f"",,I'e¡Lsts as reals. (i.e. hai¡e alråady U""i'gi"ã" ;-"ufo"l.,,lll

(nove
(connand move

(outfite)
(nr:nList (d6faulr O))
( inftte )(nuntisr (defautr O)))(Étr1nga
(',the üoVE comannd,,,,The ll0VE cotrûand novss on€ fiÌe, or part of a file in,,"the directory. "¡
( "outfi1e,'
_r'The tatg€t file of the move.',)(,'outfile column'l,'The colu.mr of th€ targ€t fll.e. Default ts (1).,,)(,'<,,
,,fick Danlloff sas here.")

( " infiIe "
_"The ori6in file to move fron.,')(,,infils colu¡rn,,
rrThe colu.mn nunbe¡ in the infilo. Default ts (1).,,)))

(page
(comand page)

(strings ("the PÂGE con¡nand.,'
"The PÂ08 comnand is a subcomland used to get th€ next,,rrpage of lnformatlon in, e.g., the RESID cã¡nnand.,,))j

ick
outf ile )

( infile)
(nunber) )(strings (t'the pICf, comand'l
"The PfC[ command picks out €quidista¡t samplies of ar,,'dataf i1e.,')(rroutfile"

P
(
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(plbeg
(comnand

(strings

(plnag
(conmand

(stringa

(pLot
(comand

(prevhit e
(couunand

(stri¡gs (,,th€ PL0T co¡mnandrl
"The PL0T connand is used to J.ook at datå fJ.les contalning,,
"floating polnt data. ft can aLso be used to invent the piot"
."in conputer generated det€ctiv€ atories.,')
("mark option"
"This should be either (ll) for enu.neratLon of the curves Ln,'I'a plot of nultiple culvoã, (th€ d€fanLt), or (f,ü), nhich,'
_r'specifles no narking of curves.,')
("data polnts per pagã,'
"The number of data.points to b€ plottod par page. This,'rrdefaults to (f,PLX.), shich inittal"ly is 2OO.¡,)-

(,'indata file,'
"The indata fll-e should contaLn data in floating point"rrformat. This is th€ data you aro just dying to sàe!")

(,'indata fiIe,'
rrThe indata flle ehould contain data in fLoating point"
"fornat. This is th€ data Jrou ar€ Just dying to see!,,)

("columns to b€ plotted't
"Thls should be a list of the forn (C1...), nhere Ci are"rrthe colu¡nne of the infile that you sa¡t to a€e. It defauLts",'to (1) . ,') ) )

"The resulting data file, after pick,,')
(il<'r
"Spies ln the nlght.")

(¡1¡f tI€[
,Th€ f ll.€ to be picked.,')

("êach n:th r€cordrl
"Each n:th record of the infile sill be sampled a¡rd ttansf€rr€d,,I'to th€ outflle.'r)))

plbeg
(nunber) )

("the PLBEG comûand"
"The PLBEG comand ie uaed as a subcoma¡rd to PLlfÂG.,,rrlt plots one block of data. The length of on€ data block,'
"is defined by the subcomand BL0Cf,.n)

("data point numb€r'l
ÍThe nr¡mber of the fl¡st data point to plot.,')))

Pl[aS
( infile)
(nunlístl (default (1))))

("th€ PLüAG comand,l
"The PLllAo co¡mand lg used to look at data files containing,'
"floatlng pol-nt data. It can also be used to alter data points,,
"in the f ile.,,)

("indeta fit€,'
I'The indata flle shouLd contain data in floating point',
"format. This is the data you are just dyi-ng to see!,,)

("colu.mrs to be plotted
"This should be a list of the forn (C1) Ehere Ct is"I'the column of th€ inffLo that you Bant to see. It defau].t8"
"to (1).")))

plot
(syn1ist1 (defaulr (il)))
(nuntistl (default (XPLX.)))
( infile)
(numlist (default (1)))
(syrnbol (defaul-t))
(synbol- (default))
(nu¡nlist (dêfault)))

Stnpllfled

to tak€ care of plot a/b
is used instead of a file
€xtron€ly ìrgly ...

prerhite
( outf ile )
( outf ite )

( infile)
( infile)
(number (defaul-t)))
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(atrings

2lt

(,'th€ PREIf,fTE nacro'r
"The PRE9BITE macro is usod. fot prenhitenlng before,,,
_"..9., c¡oes co¡relation analysi-s.,')("the input signal- after prerhitening,,
_"The produced (a¡d flltered) input ãignal.")("tho output signal after prenhiieni_ngli 

'-'

-"The produced (and filr€r;d) output 5ignat.,,)
(,'< I'

"Farn f,alÌ ¡rag hsre.,,)("the input sl6nal to bo prevhitened,'
/"ïh€ input sJ.gnal_nhich ittt Ue filtered. Input to PREÏIITE.,,)("th€ output signal to be prerhitened,'
(::Ïlå":":l"l*"ilii:.:n'"o rttt ¡e riltered. rnput ro pnrsnrrr.,,)
fiThis parameter is optional. Default 10.,')))

(randstep
(comnand rardstep

(outfile)

(tnfile.t)
(infilo,d)
(nr¡mber)
(number (defauLt npk.)))
(,,th€ RÂÛDSTEP mac¡o"
"The_RÀf,DSTEP nacro gênerat€s and plots a number of ltont€,."uarl.o_atmuJ-at€d step responses from an lnsignal and,,

."a syst€m fiLe çith cova¡ia¡ce natrir.,')
( "outfi1e,'
_"4 file containing the simultaions.")

_"Farn [aII hid l€tt€ts und,er her blouse.,')("systern fl1e,'
_"The orlgi:ral syeten.")
( r'ínsignaltt
"The flle containlnc the insignal, €.g., a step.',)("nu¡ber of st€p similations,,

.'rThe nur¡ber of step reaponsos to be llonte Carloed.,')("pLot nidt¡,t ^

"The valus,of.nplx., i.e., the nr¡mber of points p€r pLot pindoç.,,ilThe default is the value of the Idpac ooiiubL" irpfx.,,l))

(strings

(randtf
(conuna¡d ¡andtf

(outfile)

(infite .r)
(nunber) )

(strings (',the RAIDTF Eaclo,l,'The RAIIDTF macro produces a sot of transf€r fu¡ctions by,,rrllonte Carloing. tr)
(,'date ourfile"-
I'The data file vhere th€ plots should be put.,,)

( r'< 
',(CiccíoIina sas €l€cted to the Italian parllarnent,,,)("systen fi1q,'I'The têxt fil_e containing th€ system to be checked.,,)("nunber of simulations,' "

"The nu¡¡ber of different n€B syst€ns that shouf-d bs,,
"produced by th€ llonto CarLo n;thods.,,)))

(residu
(coma¡d residu

( ourfile)
(lnfiIe.t)
(infile.d)
(infite.d))

(stríngs ("the RESIDU macro,'
"The RESIDU nacro takes a systêm infile and data files,,rrcontaining output and inpui signals u"a "orl"t""-tf,ã;"residuals, i.e. the diffàrenceË betceon the si¡¡ur.ated and"I'the reåI output. ")
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(reer¡ne
(co¡nnand

(stringe

(sclop
(connand

("I€aldual! outfLl-e"
"The outflte silL contaln tho conput€d ¡esiduals,t')

(Í<Í
"Everybody knoss Bhat thls neanE, €h?")

("syst€m inflle"
'¡Thls file should contaLn a nodel in te¡t fo¡t. The mods]."ÙsiÌl be used l-n th€ slmulatlon and the reÉulta conparedrl
"to th€ r6a1 output.")

("lnslgnal flle".',')
("outsLgnal lnflle"
"This file should contain the lnsignal. and outslg¡ìal- to"
rrbe used in conputJ.ng the ¡esiduals.")))

resune)

("the BESIJIIE subcomand,'
r'Îhe IESU]IE subcom¡and rêstarta the €r€cution of a nacro."
trVlva lJleelandsr !,') ))

eclop
(outfile)
(nu¡n1lst1 (default (1)))

( tnftle )
(nu¡¡List1 (default (1)))
(aynbol)
(number) )

(strings (,'th6 SCLoP comrand,'
"The SCLOP comand perforns scalar operations on €ach"
'rpoint ln a data filo.,')

("outflLe "
"The ro6u1t of the ope¡ation.,')

("coIu.mì nu.nber in outf,ile"
I'Tho output columr nu.nber. It rl11 defaulted to (1),,')

(ù<il
"Co¡re on! Klck f,roonsteln fn the leg!")

(,' lnf ilo,,
"Input data to b€ op€Ìatêd on.,')

("colunÌ nunber in infile,'
"Input file coh¡.mr. Dsfault (1).,')

("oPeratbr (+, -, i or /)"
rrÂny of the slngle charact€ts 4, -, *r ot /..')

(r'numb€rÍ
"Xumbêr to be added, subtracted, €tc.")))

(s1ld
(comand slid

(outflte)
(outfile)

(tnfiLe)
( tnf tle )
(nunber) )(strings

("the SLID nacro,,
'rThe SLID nacro sll-des tro fiLes ¡elatLve to sach other")("outfL1e 1"
'rr')("outfilo 2"
",')

_"Go,011ie, go, go, go!,')(r'inffte 1"
",,)("infile 2"
.,.')

("the r€lative tfunedelay6 for the filesûrrÏh€ nu¡rber of tJ.medelay8 th€ fil6s siLL be shifted."
"À positive vaLu€ rosults ln an uprard ehift of the column"
'ror a left shift ín the p1ot.")))

(sptrf
(connnand sptrf
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(synliatt (default (Ätp)))
( outf ite )(nunllstl (dofault (1)))

(lnfl1e.t)
(ayntistl (dsfautt))
(synbot)
(nun].isrl (default (1)))
/
(eynbol)
(nunltsrl (dofault (1)))
(aynbot (defaulr))
(nun].ist1 (defautt (1))))

(strlnga (',th€ SPTRF coo.an¿,l
rrth€ SPTRF conma¡d coputea the flequency l€Bponse of,','a discl€te tlm€ transfet fu¡ction.-")("apectrun typ€ sçitch"

_r'Tle BpoctlrD typ€ sBltch should be either p0ll or Allp.,,)("frequency response outf Lle,'
,'rÎhe frequency roaponae of the rystor¡ i¡ the infile.,,)(,'co1u.mr in outflle,,
"columr ln phlch to put the fr€quoncy reaponse.,,)

(hI Irr)

(r'system lnflle,'I'A tert fll-e descrlbing the systen.,')
(ilB€CtiOnU ilr')
("numetatot po}ynonial type,',,The nu¡r€rator polynoniài tlæe carr be either À, B, C or D.,,)("nr¡¡nerator potynoniat ol-¡.ii,',,¡(,'<',
_rrftan pronotoB hot stuff in üecka.")(,,denoninator polynorûial type,,
"The denoninator poLynomiái type can be eithe¡ Å, B, C or D.,,)("denoninator polyironiaf t o.¡"ii',',,¡("fil€ lrlth frãquãncy yatuos'r 'r")))

(stat
(co¡mrand stat

( tnfite)
(nuntistl (dsfault (1)))
(synboL (d€fåult)))

(strlnge (,'th€ STÂT comand,'
"The STÂT comr¡a¡rd coùputes the sun, mean, variancer,,,'standatd deviation, ninimun a¡d ma¡i¡u¡¡'for a ti-uá,,rrs€riea file. Fancy, huh?")(,'data inffle
"The infile.for nhich to conput€ th6 statistical properties.,,)(,'colum numberrl
"ïhe colr¡mr numbor for the tLme serLea data. Defaults to (1).,,)(,'ertension tag,,I'If glven, thã name exteneion tag ri1l cauee 6lobal. va¡iablee,,"plth th€ nanee suü.Err, srDEv.EiT, etc. to bã sst nith the,'rrcorrespondLng valuer,',)) )

(st ep
(conmand step)

(strlngs (,'th€ STEp comnand.r,
',The STEp comrand is a sub coma¡d of IISI . It generates a,,rrsteP sLgnal.")))

(st op
(command stop)

(strln6s (,'th€ ST0p comrand"
"The ST0P cormand. €rits ldpac. Coodbye!,,)))

(ssitch
(command sgitch

(synbot)
(symbol) )(strings (,'tho SSITCH cot¡mand.'l
"The SIIITCH comnând turns ldpac s¡ritches on/off.,,)("symbo1,,
"graPh ' ""¡
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(r'sJmbol"
"on off")))

(trend
(comand t¡end

( outf lle )
(nunl-lgt1 (default (1)))

( lnfile)
(nu¡¡llstl (defauft (1)) )
(numbor)
(number (default t))
(number (default ÂLL)))

(strlngs

(vecop
(conr¡nand

("the TREÍD com¡and'l
trThe TREID comand ts used to r€move tÌends, i.€.,'
[polynonJ"aJ. biases, in data files.")("tr€nd fre€ outfil€'l
"The outfil-e nlll contaln th6 data nLth ttends renoved.")

("colu.mr in outflle,'
rrThis should be of the fom (C), nhere C specifies the,,
'rcoÌumn nr:mber fo¡ the resultLng data in th€ outfile. It"
"defaul"ts to (1).,,)

(r'<(
_i'llas Reagan ínvlt€d to the Shr€ddi¡g Party?,')
("inf il"e contalning trends"
"The infile should b€ e floating point data fll€, that ¡ûay,trrhav€ ttends in it.',)

("lndata colunnrl
"This should b€ of th€ form (C), nhere C speclfies the,'ficolu¡m nunber for ths data in the infile. It defaülts to (1).,')

("trend polynonial order"
"Îhe order of the tlend polynornial to b€ fitted and ¡emoved,,')("startlng point"
"The first point to be cotr€cted. Defaults to 1.,')

("nr¡mbe¡ of points"
ttThe numbe¡ of data points f¡om th€ atarting point to be"rraffocted. Default¡ to a1l points in the ftle.',)))

v6cop
(outfite.d)
(nuntistl (default (1)))

(infile.d)
(nu¡n1ist1 (default (1)))
(synrbol)
(inftle.d)
(nunlistl (default (1))))

("tho VEC0P comand,'
Uthe VEC0P comnand adds, subtracts, nuLtlplies or dLvldss,'rrtno data y€ctota €Iom€nt by elenrent.,')

( "outfile,,rrlfhere the l€su1t of th€ op€ration le placed.,')
("colunn in outfiLe,'

rrDef ault tg (1) .,')
(',<',
"[ick Daniloff sttlkos agaln.,')

( " infi1€'r
_"Fil-e to add, subtract, nultípJ-y or divide.")
("coÌumn in first infils"
,'Def au].t is (1) .',)

( " syrnbo1"
I'shoul-d bo +, -, * or /',)

( " infil€r'
"FiLe to add, subtract, tnul,tipl-y or divide,,')

("coluur in first inflle,'
'Default is (1) .,') ) )

r¡rite
(syrnbol (default)))

("the íRITE conrrandrl
"The IIRITE connuand ls used to ptint values of fdpac variables,,')

( "stîboI"

(strings

(nrite
(command

( st r íngs
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I'The synbor you cant to seo tha varuo of. Defaurtg to atr.,,)))
(r
(conna¡rd ¡)
(strin6s (,'the I co¡mand.,l

,tThs I coma'.d erita sone subcoma¡d levels. Vlva Vleslandsr,,,)))

))

t(r

Listirrg of the ffle copy.l

; This function copies an object r¡ith a yÀps databas€. Trlcky.
; This ls a general problera ¡rith yÂps and object oriented prograrmring,; and copying Ls not sncouragod. But sonetirås it is necegäad... --

(defun copyyaps (old-db)
(let (nen)

(aetq ner (nake-instance rscript-flavor))
; (>> neE ,trace *yaps-ttace*)

(napc lr(la.nbda (r)
((- nen rlnsta].lp ¡))(napcar *r(Iambda (y)

. (.f i,l-åilTilì.">,,()> nec rcycle ((<_old-db ,"y"i"ll-"-
()) nep tstrat€gy (<< old-db rstratecv))()) nes ,trace (<< old-db ¡trace))
()) ner ,pbr€aks (<< oId-db rpbreaks))
(mapc *r(lanbda (¡)

((- ne¡r ¡fact x))
(napcar *r(Ianbda (y)

(,:;:,:"'i:l"iìì_u',,"".",,,,
(1et ((old-conflict-set (<< ofa-ãU r"oniiict-s"t))

(nen-conflict-set ((( ner rco¡rflict-set)))()) nen rconflLct-set
.. (change-conflict-set nes-conflict_set old_confllct_set)))

nen) )

(defun-change-conflict-set (ner¡-List old-Ilst)(cond ((nuÌl ne¡¡-list) nil)((¡nenber-conflict (car nes_Iist) o1d_list)(cons (car nsr-list)
,- , ("h*ge-conflict-set (cdr nes_list) old_llst)))(r (change-confficr_set (cdr nes_Iist) olal_list))))

(defun nenber-conflict (blndinc bi¡rd-lisr)(cond ((nurl bind-lis;) 
"iit' 

--'- ---"'
((and (eq (<< Uinain8 ¡back-Iink)

(<< (car blnd_fist) ¡back_Iink))
(equat (J.engrh (<< binding iiact_fist))

(1ençh.(<< (car bínd_tist),f;;r_ltsr)))(equat-vatuðs (napcar *r(t"¡,bã; (¡) (<< .-;rri"åll
(<< binding ¡fact-list))

(napcar *r(Ianbda {yi {<< y rvaì-ue))

bind_rist) 
(<< (ca¡ btnd_tilt) ¡facr_list))))

(t (¡nenber-conftict binding (cdr bind_lisr)))))
equal-values (list1 1lst2)((nuIl 1ist1) t)((equal (car Iistl) (car 1lst2))

.(equal-vaLues (cdr Iisrt) (cdr list2)))(t nil)))

(d'etun
(cond

(def net -node-primary-remove-f act -nethod(la¡nbda (self fact)
((lanbda (go0120)

(do (($$vat)
(b (and (s€tq gOOl2O

(symeval-ln-instance self ¡bind-nodes))
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(car gOOl2O))
(and (setq 600120 (cdr 600120)) (car gOO12O))))((null Bool2ot ñir)((- b rrenove-fact fact)))

ntI)
(and (ay¡6i¿1-tn-l¡gtance 

""11 
tpath)

((Ia¡bda (va1 ne¡t)
(setq nert

(and val
(cd¡
(aaeq val

(syneval-ln-instance self
(and ne¡t ((- nert ,remove-fact f".r)) '"""oc-b¡anch)))))
( and (ayneval-i¡r-Lnstanc€ self : else-branch)

(<- (synevaL-l-n-instance self relse-branch)
,tenoY€-fact
fact)))

(car
(errset (apply (synevaL-ln-lnstanc" 

".1f 
rpath)

(rplaca ÂDD-COiS (<( fact rval.ue)))
ntt) )

ntr))))
; -----------
(def net-node-prinary-add-f act-m€thod

(lanrbda (setf fact)
((lanbda (600119)

(do (($$val)
(b (and (s€tq gOO119

(syrneval-in-inata¡rc€ self ,bind-nodes) )(car gOO119))
(and (setq goo119 (cdr goo119)) (car goot19))))

((nu1r BOO119) ntl.)
(<- b tadd-fact facr)))

ntl)
(and (syneval-in-lnstance self rpath)

((lanb¿a (val next)
(s€tq n€rt

(a¡d val
(cdr
(aesq va1.

(syneval-in-instance self
(and ne:rt ((- next radd-fact fact)) 

rassoc-branch)))))

( and (syrneval-in-lnstance eeLf r else-branch)(<- (syneval-in-l-netance self ¡else-branch)
t add-fact
fact)))

(car
(errset (appJ.y (syneval-in-instance self rpath)

(rplaca ÀDD-C0IS (<< fact rvaluo)))
ntr) )

nil))))

Listirrg of the file database.l

; This ie the databas€, the central datastluctur€ of tho Éyatem
; All data conmon to aII modul€B (obJects) Ls located he¡e,

(deff lavor database-flavor(scripts
i
; Diff€r€nt superscripts

actual- superscr ipt s
rest art-supetscript
sup€rscrl-pt - count

script-rnacros
intrac-variables ; ((npk. 100) .... (¡¡max. 1O)) etc.
c or¡mand-hiBt ory



Chtpl.er 8 T'h.e Sou.rce Coile

nenu-llst
comand-grannar
int ernal-c oma¡rd-name ¡
co¡ma¡d-Iiste

other-dlct -sords
allo¡rod-cormands
spec ial-coamands

FLl€ systen

default -fl1e-spec
file-systen
file-nunbs¡
tab-number

Int€rnaL stato6

non-ptime
laat-ptime
noc-cons
last -cons
Lnt€tnaI-stä.t €s

)
( abbrevLate-flavor) )

; deflned in (il¡g)

; for efficlency .,. ((conv (c o n v))
; should be iopÌemented J-n another ray

3l

; comandq shlch are alrays alloced
; coruanda rhl,ch nust call procedures in the
; interface as reII aa in fdpac

i to get i¡fo about the cpu-tim6 of the llep
; hoF nany cons-celle used

; Erpolt€d m€thods

; llatch-actaul-superscrl.pts dLstlibut€s the comand to aII the
; different scripts_in the actual superscript. The yÂpS d.atabases; are II0T updated. (See natch-actual:supersãript-finally tefon.)
; Used rhen natching a comnand fot the iirst tine.
(def nethod ( dat abaee-f lavor : mat ch-actual-sup.rscr ipt s) ( conna'd)(prog (tenrp List res scn)

,(setq list ((< databa¡e ractual-aupersctipts))
loop
( cond

((nuU l-tst)
(¡eturn nil)))

(setq tenp (car Ìist))
(setq

l€s
(apply rappend

(napcar
r (lambda (r)

(tet
( (res

(<- (<- (eval tenp) r:script x) ,:Eatch-comand con¡¡and)))(cond
(res (tist (cons x res)))(t nil))))

(<( (eval tenp) ,scripts))))
(cond

((nu1l res)
(Éstq list (cdr 1ist))
(go loop)))

()) database ractual-supetscripts
, (cons temp.(regnehmon tenp (?< database ,actual-aup€tscripts))))(retu¡n res)))

; llatch-restatt-superscÌipt di8tributoa a co¡mand to all th€; scripts ln the rsstart ãuperscript.
(defmethod (database-flavor :match-r€start-supeÌscript) (comnand)(prog (terrp res)

(setq
t€np
(<- (eval (<< database tr€start-suporscript))

, t:copy-superscript rtenrp))
(maPc

,(Iambda (x) (<- (eval (concat rtenp- r)) ¡:initialize))
_ (<( temp rscripts))
(aetq

t€a
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(apply rappend
(napcar

, (la¡bda (r)
(1et

((¡es (<- (eval (conc¿t ¡tenp- x))
¡ :rnatch-cornand connand) ) )

(cond
(res (Ilst (cons ¡ tes)))(t nir))))

((< tenp racrlpts))))
ond
(res

(c

()) databas€, actual-sr¡p€rscrl-pts
(cons

(concat tactual-sup€rscript- (<< database rsuperscript-count))
(<< database ractual-supo¡scripts) ) )(set

(concat tactual-superscrLpt- ((( database rsuperscript-count))
(<- tenp t :copy-suþerecriþt

(concat ractual.-sctlpt- (<< database raupelscrlpt-count))))
()) database rsuperscripi-count

(add1 (<< dataÈaae rsiperscrlpt-count)))))
(<- self t:d€Iot€-suporscriþt rtenþ)
(return res)))

; Used for the final natchlng. Â11 TÀpS-dbrs are updat€d.

(defnethod (database-flavol :match-actual--superscripts-finally) (comand)
(prog (tenp list res scn)

(setq List (<( database ractnal-superscripts))
loop
(cond

((nuIl list)
(return nil)))

(setq tenp (car list))
(eetq

l€É
(apply rappend

(napcar

'(Lanbda (¡)(let
( (¡es

(<- (<- (eval terp) r:script r) r:natch-comrand-finally
coumand) ) )

(cond
(res (list (cons x res)))(t nil))))

(<< (eval- tenp) rscripts))))
( cond

((null res)
(setq tist (ccl¡ lisr))
(go toop)))

()) database ractual-sup€rscripts
, (cons tenp. (regnehnerr tenp (t< d.atabase r actual-superacrlpts) ) ) )(return res)))

; Distribut€s a comand fo¡ flnal natching, yÂps-dbrs are updated,
(defnethod (databãs€-fravor:match-r€start-superscrlpt-flnally) (comnand)

(prog (tenp res)
(setq

temp
(<- (eval- ((< databas€ rt€stalt-auperscript))

_ t:copy-sup€ractípt rtenp))
(napc

,(lambda (x) (<- (eval (concat ,temp- ¡)) r:initiatize))
(<< terp rscrlpts))

( setq
l€s
(apply ,append

(napcar
t (lambda (x)

(let
((res (<- (eval (concat rtenp- x))

, :match-cormand-f ina1Ly comnand) ) )
(cond
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(ree (Liet (cons r reg)))(r nrl))))
(<< ternp rscripte))))

(cond
(res
()) database ractual-sup€tscripts

(cons
(concat ractna.l-supelscript- ((< database,aup€rsclipt-count))(<( database ractual-eupeiscripts) ) )

( set
(concat,actual-Bup€rscrlpt- (<< database raupersctipt-count))
((- tenp t :copy-superscrJ.pt

(concat ractual-scrJ.pt- (<< database rsup€tsctipt-count))))
()) database rsuperscripi-count

(addl (<< databas€ rsuperscript-count)))))
((- sslf , :d61€t€-aup€rscript rtemp)
(return res)))

; Dletribute å noasag€ to aII scrlpts, via the supotscripts to
; atart th€ erp€rt syatem, if necessary.

(definethod (database-f lavor : p€rf or'-kscalls) o(<- (eval (car ((( databas€ ractual-sûp€rscrlpta))) r:perforn_kecalls))

; Distribute a,n€ssage to aJ.I scrlpts, via tho sr¡.p€rscripts to
; carry out all (aaelgn Y I) clausãg

(defnethod (database-ftavor :nake-asatgns) o(<- (eval (car ((< database ractual-ãuperscripts))) ::naÌe-assigns))

; Produces a dump of all scripts, Eith thoir cutrent stat€s, €tc,
(defnethod (database-flavo¡ :dürtrp-scripts) ()

(<- uinterf ¡:líne 79)
(<- uinterf , : prlteln , (",,) )(<- uinterf ,:Eniteln ,(|'ÂCTUÀLS' r))
(uapc

I (lmbda (r)
(<- (eval r) t:durnp-scrtpts))

(<< databaso tactual"-iupersãripts) )(<- uinterf ,:Friteln ,(,,itEsTART-: ,,))
(<- (eval ((< database rt€stalt-Buperscript)) r :dunp-scripts))

; The lnput ls a co¡ma¡d. (rnaybe only a pårt of a conma¡rd name).
; out comes the fuII connand description of the coma¡rd gramnar,

(defrnethod (database-flavo¡ : gêt-comand-speclfication) (co¡n)(let ((cs (<- self r:get-abúreviated-worä com comand-lists)))
( cond

!lequal (car cs) ¡faiL) ,lErroneous con¡na¡d: l)( (and
(not (aton cs))
(equal (car cs) ,arnbiguous))
t lArnblguous comand: I)(t
(cdadr (assq (cad¡ cs) comand-graumar))))))

; l{ethods for 8etting and s€tting Lnfo for use by the rnenu.

(def¡nethod (database-fÌavor :get-Iisp-system-trace) o(equal t (cad¡ (asgoc ,Ilsp:systeur'-träce (<< d.atabaso ,lntemal-states)))))
(def¡rethod (database-flavor :get-ftuit) o"(cadr (assoc tfruit (<< datãbase ,intetnal-stat€s))))
(defnethod (database-flavor :get-ptompt) o(cadr (assoc ,prompt (<< daiabaËe rinternal-states))))

(defmethod (databas€-flavor :g€t-ttace) o(€qual t (cadr (aseoc ¡tracã-on (<< databas€ ,int€rnal-states)))))
(defmethod (database-flavor :get-pIing) o(equal t (cadr (assoc rpfin[ (<? daõabase ,int€rnal-states)))))
(defnethod (database-fLavor :gst-t¡ace-scripts) o(equa1 t (cadr (asaoc rtracã-scripts-on (?< database ¡internal-states)))))

qq
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(defnethod (databaee-fLavor :g€t-ua€l-gtate) o(1ot
((us (cad¡ (aesoc ,uger-atate (<< databâso ,into¡nal-states)))))
(cond

((equal us ,e) terpert)
((equal us ,b) ,b€glnner))))

(defnethod (database-fl¿vol :s€t-us€¡-stats) (state)()) databaso rl-nt€rnal-stat€a
(napcar

, (tanbda (r)
(cond

((equal (ca¡ x) ¡user-state)
(llst ruger-state

(cadr (assoc Btat€ '((exPert e)
(besinner b))))))((a'ld (equal-(ca¡ x) rerpertl (equal state rbeglnner))

I (erpert f) )(r x)))
((< databaee, lnternal-states)) ) )

(defnethod (databas€-flator,o"""-i.-expert?) o(equal (cadr (assoc rexpert (<< datatäse ¡l-nternal-states))) ¡t))
(defnethod (database-flavol : get-yaps-debug) o(equal t (cadr (aseoc ryapsldebug- (<< daiabase ,internal-etates)))))

; Get-sl'ort--hsrp-t€xt g€ts a short h€1p toxt fron the databass. This herp; tert is th6 on€ nornally used nhen rãferring to a comand,, file or para,o€t€r
(defnethod (database-fl-avor :get-short-h€rp-t€rt) (com¡and.-name ar6-number)(caar

(nthcdr
arg-nu_urb
(cdaddr

êr
(assoc comand-na.ne (<< databas€ rcormand-gramrar))))))

; Get-long-help-t-€xt gota å long h€tp text fron the d.atabase. This help tert; ls-auppos€d_to be used shen ths us€r eants an explanatlon of th€ shoiter
; h€lP t€rt. ([e does thls by typing a ,?r.)
(defnethod (database-flavor :get-long-he1p-text) (coma¡rd-name arg-number)

( cdar
(nthcdr

arg-nunber
(cdadd¡ (¿esoc corunand-name ((< databaae r comand.-gramar) ) ) ) ) )

(defnethod (database-flavor : get-clause-nr) (coma¡d-name arg-nunber)(cu
(nthcdr

arg-nunber
(cdad¡ (assoc comand-na¡no ((( database rconmand-grama¡))))))

; lliscellaneous methods for handLlng superscrLpta

(defnethod (database-fIavo¡ :d.e1ete-superscrlpt) (name)
(cond

((eval nane)
(<- (eval na¡¡e) ,:delete)
(set na¡e niL))))

(def¡nethod (database-flavor :puxg€-superscripts) o(eetq
actual- sup€rscript s
(napzap

, (la_nbda (¡)
(cond

((sone tcdr (<- (eval x) ,:next-conmands))
x)

(t
nit) ) )

actua1--superscripts) ) )

; ll€thods.for fetchíng the ¡hort and long hslp terts ftcorû
; th€ script descriptions.
(defnethod (database-flavor :g€t-sclipt-name) (script-nane)

(caaddadr (assoc acript-n*ã (<< daiabase ,scrtpt;))))
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(definethod (database-f1ayo¡ : get-script-deec) (scrlpt-nane)
(cdaddad¡ (assoc script-nane ((( database ,ecrlpta))))

(defnethod (database-flavor : up¿late-comrand-hietory) (comand)
(setq cormand-hlstory (appendl coEtûa¡rd-history connand) ) )

; llethods for handling ecript-nacros

(defmethod (datebas€-flavor : g€t-scríptnacro) (narne)
(assoc name (<( databae€ ,sclLpt-nacro8)))

; n€turns th€ body of a sc¡riptrûacro

(defrnethod (database-flavor :body) (nane)
(Let ((¡ (<- databas€ ,:get-sctiptnac¡o name)))

(cond
((md

(equal (caadr r) ,in)
(equat (caaddr r) ¡out)) (cdddr ¡))

( (or
(equal (caadr r) ,ln)
(equal (caadr r) rout)) (cddr x)))))

; R€trEns the ln-part/out-patt of acrlpt nacros.

(defmethod (database-f lavor : ins-of -mac¡o) (na¡ne)
(cdr (assoc ,in (cdr (<- database ,:g€t-scriptmacro nane)))))

(defnethod (databaee-flavot :outa-of-nacro) (na¡ne)
(cdr (assoc rout (cdr ((- databas€ ,:get-scrLptnacro name)))))

; llethods for handling the itrt€rnaI co¡m¡ands.

(defnethod (database-f lavor : internal-connand) (comand)
(<- self (concat ¡:lnternal-comand- (car co¡o¡and)) comand))

; Special comand stuff . Ueed by LEf and F[EE.

(defmethod (database-flavor :add-lntrac-varlable) (var value)
(eetq intrac-va¡iables (cons (llst var value) lntlac-variables)))

(defnrethod (dat abaee-f lavor : d€l€te- i¡trac-var iable ) ( var )
(setq

intrac -varl-ab1es
(appty rappend

(napcar
, (lanbda (x)

(cond ((equa1 va¡ (car x)) ntl) (r (list x))))
lntrac-variables))))

(defnethod (database-flavor : spec ial-comand) (connand)
(cond

((nenber conmand (<< databaso rspecial-conunands))
(<- s€lf (concat r:special-conmand- (car comnand)) comra¡d))))

; Initlal-lzation procedure

(defnethod (database-fl-avo¡ : initialize )o
setq last-ptime (pti-ue))
s€tq nos-ptíme last-ptine)
sotq last-cons (purcopy (car
setq now-cons Last-cons)
sstq co¡nmand-lists

(napcar

(opvaL rlist))))

,car
cormand-granmar) )(setq lnternal-comand.-nues

(mapcar tcar internal-co¡rnrands) )
setq file-number O)
setq file-syst€m (<- self ¡:fl1e-Bymbol r/))
sotq default-fiJ,e-spec r/)
aet
(<- self t:file-symbol (<< self rdefault-fl.Ie-spec))
(¡rake- insta¡ce, di¡-f ile-f lavor,nan€ (<( self rdefault-file-spec)

,nrr!îb€r f ile-nu¡ber

35
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,fiI€-typ€
'fi1e-].igt

, dlr-fLle-flavor
¡ nil) )

(setq tab-nunber 15)) ; ueed when plotting the file tree

; fnternal nethodÉ

; Her-e nay.be fou¡d a plethora of m€thods that aÌe only used, bJr oth€¡
; [ethods ln tho datùbase module. Thls ls the place foi subrouli¡r€s prop€¡.
(defnethod (datåba8€-fl-avor :ptine) o(setq last-cons noi-cons)

(setq nor-cons (purcopy.(car (opvar ¡ltst)))) ; vory y€ly vexy stra¡rg€ lnd€€d(6€tq last-ptlne nor-ptine)
(s€tq nor-ptirne (ptine)))

(def¡nethod (database-fLavor :get-script) (nane)
(ev¡1

(concat
(<< (eval (ca¡ actual-superccrlpts)) rscript-concat-na¡¡e),-
¡a¡e)))

; Three procedurea for handllng of shortforns of comands.
; The counands a¡e deflned in ihe list co@a¡rd-lists li]re
; (setq coma¡rd-llsts ,((conv (c o n v)) (bode (b o aI e)) ...))
; Th€se proc€dur€s ar€ nol replac€d by abbreviat€-flayor, but
; not €veryrhere. They are old and should not be used.

(definethod (database-fl-ayol :natch-l€c) (con)(let ((y (erplode con)))
(apply rappend

(napcar
t (l"ambda (r)

(<- s€lf ,:matchit (ca¡ ¡) (cadr r) y))
coruand-lists) ) ) )

(defnethod (database-flavor :natchit) (complete-conmand pa lt)(cond
((and (nuLl pa) (nuJ-t 1i))(List (list r€ract-natch conplete-corunrand)))((nul1 Ii)
_ _(llst 11is1 rpartlal-tûatch conplote-comand)))((equal (car Ii) (car pa))

(<- sel-f ,:matchit cãnplete-comand (cdr pa) (c<tr li)))(t
nil)))

(dofinethod (database-f l-avor : abbrevlated-comand) (con)(tet ((x (<- a€lf ¡:m¡tch-rec con)))
(cond

((null r)I'Invalid comandr¡)
((equal (length x) 1)

(cadar x))
((assq ,exact-natch ¡)

(cadr (assq ¡exact-natch r)))(t
(ltst "Ânbiguous co¡ma¡rd,, r)))))

; Fil€ handl€l ---------- -------------
thia atuff handles the database of files. Called fron the
Query rnodule, lt ke€ps the files in a di¡ect€d graph attuctur€
Thers is s-om€ suppott for a complet€ directory ;ttuctut€, butthis rlas skipped, arrd is not i¡Luse. Âvold it lf, you cani

(defnethod (database-flavor :fs) (fíIe)
( cond

((equal (atomcar ftle) ,/)
(concat "ftle-" file))

(t
(concat

(cond
((equal default-fil-e-spec t /) t /)(t (concat dofault-filã-spec t/)))

file) ) ) )
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(d€fnothod (databaee-flayor :fLl€-slrnbof) (f)
(concat ¡file- (<- eelf r:full-file-nane f)))

(defn€thod (databas€-flavor :er¡rand) (1)
(<- aelf 'rdil-list-to-aton(<- s€lf t:renov€-dd

(<- e€lf r:llst-of-dlre I))))

(def¡nethod (database-f lavo¡ : full-f lle-na¡¡e) (f ite)
(let ((r defauLt-flle-spec))

(cond
((equal (atoncar filo) ,/)

(<- s€If r:erpand file))
(t

(<- seLf ,:srpand
(concat

(cond
((equal' x t/' '/)(t (concat t t/)))

ftte))))))
(def¡nethod (databaee-flavo¡ :fu1l-dir-nane) (f-nane)

(do
((x (reverse (erplode (<- se}f ,lfull-flle-na¡e f-na¡ne))) (cd¡ r)))
((equat (car x) ,/)

(<- self ,¡erpand
(irrplode (reverse (cond ((cd¡ r)) (t r(/)))))))

(corment ) ) )

(def¡nethod (database-flavor :dLr-list-to-aton) (l)
( cond

((nutl I) ,/)
(t

(concatL (napcar '(lambda (r) (concat ,/ x)) f)))))
(defmethod (databaee-flavor :Iiat-of-di¡s) (ds)

(do
((li (explode ds) (cdr lt))
(result nll)
(tnp nil))

((nu]l li)
(cond

((nuJ.l tnrp) result)
(t (appendl result (concatl tnp)))))

' (cond
((equal (car Ii) ,/)

(setq result (append result (cond (tnrl¡ (list (concatl tnp))))))
(setq tnp nil))

(t
(setq tnp (appendl tnrp (car li)))))

(co¡nment) ) )

(deftnethod (database-flavor
(do

((res 1 (¡en-dd res)))
((not (nrember r.. res))

res)
(com¡nent)))

renove-dd) (1)

(def¡nethod (database-flavor :¡en-dd) (1)
(cond

((null 1). , ())
((equal- (ca¡ 1) t..)

(cdr 1))
( (and

(cdr t)
(equal (cadr 1) ,..))

(cddr 1))
(t

(cons (ca¡ I) (ren-dd (c¿¡ l))))))

37

(def¡nethod (database-f1avo¡ :nes-f1.1€-pat€nts-and-kids)
(f-nane par-Ì-ist conmand)
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(<- s€tf , :croate-fllo rdate-fi1e-flavor f-nane)(<- (evaL (<- ¡elf r:flIe-aynbol f-nue)) ,:comand comand)(napc

'(lanbda (r)
(<-

(eval (<- self r:file-synbol f-nane)),:cr€at€-parent
(<- self ,:full-flle-nane ¡)))

par-List )
(napc

, (Ia¡¡bda (¡)
(<-

(eva1 (<- self r:fi1e-synbol x)), : create-child
(<- s€If ¡ :fu11-file-name f-nane)))

par-list ) )

(defnethod (dat abase-fl"avor : ¡r¡lte-child¡en) (f-nane)
(cond

((<- self r:file-erists? f-narqe)
(<-

I¡l¡t€rf
r:rtite-relativss
(<- (evaL (<- self ,:file-symbol f-nane)) ,:chlldren)
o))

(t
(<- uinterf ,:erit€Ln (tist ,'f,o such file:,' f-nane)))))

(defnsthod (database-flavor : vrl.te-parents) (f -na¡ne )(cond
((<- self r:file-erists? f-nane)

(<-
uinterf
, : Blit€-telat l-yes
(<- (eval (<- self rlfile-synbol f-na¡¡e)) r:parents)
o))

(t
((- uinterf t:rtLt€ln (lfet "lo guch file:" f-nane)))))

(def¡oethod (database-flavor :dir) (p)
(<-

(eval- (<- self ¡:file-syrnbol (cond (p) (t detault-flle-spec)))) ,:dir))

(defnethod (database-flavor :create-directory) (dir-nane)(let*
( (fd (full-file-na¡ne di¡-name) ) )(do

((dl (<- s61f ,:lisr-of-dirs fd) (calr atI))(ad nil (concat (cond (ad (concat að. t/)) G t/r) (car <ll))))((null df) (<- self r:create-fLle rdir-file-fLavo¡ ad))
, (cond

((null ad))
((boundp (<- self ,:fil-e-eynbol ad)))(t

(<- e€1f ,:c¡eate-file rdlr-flle-flavor ad)))(coment))))

(defnethod (database-flavot :cr€at€-file) (f-type f-nãme)(1et *
((fn (<- self r:fu1l-fl1e-name f-nane))
.(fd (<- sslf r:full-dir-name fn)))
(cond

((boundp (<- self r:file-synbol fd))
(cond

((boundp (<- seLf r:flle-synbol fn))(<- sel-f ¡:delete-file fn)))
( setq

cr€at ed-files
(cons (<- setf ¡:fl,1e-synbol fn) created-files))(set (<- self t:file-symbãl fn)
(make-instmce

f-type
, na.ne fn,file-type f-type,nu¡ober (eetq file-nurnber (1+ flls-nunbe¡))))

; GL0BÂL variable
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(t
(<- (eval (<- aelf r:fl].e-synbol fd)) ,:lnsert-file fn))

(<- ulnterf ,:FrLt€l¡r (list i'Dlrectory does not erist."))))))
(defmethod (database-flayor :del€te-flle) (f-nane)

(ret*
((fn (<- aelf t:full-flle-nane f-nane))

(fd (<- self ,:futl-dl¡-nane fn))
(fs (<- eeLf r:file-eynbol fn)))

(cond
((boundp fs)

(Iet*
( (ne¡¡-name

(concat (<< (eval fs) ,name) "-Drr (<< (eval fs) rnunber)))
(fs-ner-nane ((- self I :file-syr¡bol- nes-name)))

()) (eval fa) ,name ner-nane)
(setq created-files (cons fs created-files)) ; GL0BÂL va¡l-able
(set fs-nsr-name (sval fe))
(napc

, (lanbda (x)
(<- (syâ]. (<- solf ,lfl,le-sJrnbol r)) ,:delete-parent fn)
(<- (evaL (<- self r:fl].e-eynbol x)) t:create-parent ner-nane))

(<- (eva1 fs-neç-name) ¡:child¡en?))
(napc

¡ (tanbda (x)
(<- (evaL ((- self ':fLLe-symbol r)) ,:delêt€-child fn)
(<- (eval (<- self r:file-synbol r)) ¡:create-child nes-nane))

(<- (evaL fs-nes-nane) r:parents?))
(<-

(eva1 (<- Eelf ,¡fLle-synbot fd))
I :removs-fil"e fn)

(<-
(eval (<- self r:filo-synboL fd))

, : insert-file ner-nane)
(setq created-flJ.es (reçrehmsn fn created-fiLes)) ; GLOBAL va¡iable
(makunbound fn)

t))
(t

(<- ulnterf ,:çritoln
(l-iet "You cantt de].ete a non-e¡isting flle, stupld.i'))

nil-) ) ) )

(defmethod (database-flavor :fl-1e-exists?) (f-nane)
(1etr,

((fn (<- self ,ifu11-fl-1e-nane f-nane))
(fd (<- se]-f ,:fu11-dir-nane fn))
(fs (<- sel-f r:file-synbol fn)))

(boundp fs)))
(defnethod (daùabase-flavot :s€t-d€f) (dir-spec)

(cond
((equal- (atoncar dir-sp€c) ,/)

(setq default-file-spec (<- self ,:erpand dir-spec)))
(t

(setq def auJ.t -f lle:spec
((- self ,:sxpa¡rd (concat defauLt-file-sp€c r'l" dir-spec))))))

(definethod (database-flavor :sh-def) o(<- uinterf , :nrltoln (list default-flle-spec)))

; Int€rnal con¡¡and methods

; Each internal conmand has a E€thod associated to it. Those
i methods are found here. If a ne¡¡ internal conmand is added,
; thls iB the rlght place to put th€ corresponding code.

(definethod (dat abase-f lavor I i.nternal--comrand-menu) (co¡mrand)
()) database, lnt€rnal-states

((- uinterf r:nenu
(<< datab¿se r¡nenu-list) (<< database ¡internal-states)))

(cond
( (and

(<- self t ;user-is-erpert?)
(equa1 (<- self t :g€t-us€r-stat6) tbeginner))

(<- self ¡ :internaL-con¡rand-think r(thint)))))

(dofinethod ( dat abaa e-f lavor : int ernal-conmand-think) ( c onnand)
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(cond
((<- gelf t :user-is-erpert?)

(<- eelf r :aet-user-ãtat€ rb€ginn€t)
(<-

(t

(sval (car (<< self ,actual-sup€¡scripts))) ,:fact r(questlon enable))(<- (eval (ca¡ (<< aolf tactual--ãop"r".iipt"))) r:run)j
(<- ulnterf ,:Frl.t€ln

(tigt "T[If,f, has no eff€ct in" (<- self ,lgot-us€t-state) ,'¡node.,,)))))

(defnethod (dat abase-flavo¡ : lnternal-comand-lisp) (comand)
(setq usor-top-level nil))

(defnethod (dat abase-f lavo¡ : i¡rt erna.L-comand- chLlilren) ( cormand)(<- self I :r¡ite-chlldren
(concat (cadaddr cormand) ,l .I (caadadr coma¡d))))

(defnethod (database-flavor : lnternaL-cormand.-patents) (counand)(<- self t:nrlte-parents
(concat (cadadd¡ comand) ,l .l (caadad¡ comand))))

(defnethod (database-flavor : l¡te¡nal-comand-dLr) (co¡mand)(<- s€lf t:dir ,/))

( def ¡nethod (dat abase-f tavor : i¡t ernal-comand-? ) ( comand)(letr
((r (eval (ca¡ actual-superecripte)))(res (<-.r ,:gst-yaps-úfo))) ; bug in ftavorg(<- uinterf , :trlite-yaps-lnfo ¡es)))

(defnethod (dat abas€-f Lavor : lnt ernal,-coma¡d- ?? )(let*
((x (eval (car actual-superscrlpts)))(res (<- x ':next-coutan¿s))) 

-

(<- ulnterf , :Elite-noxt-comande ¡es)))
(defnethod (databage-fravor : l¡ternal-comand,-erprain) (comand)

(<- dlctlona¡y t:erplain (cadad¡ comua¡d)))

; llethods for rrlt,ilg ths file syst€B to disc a¡d back again.
; R€Étot€ conptot€Iy overnrites any interuediate stuff.
(defnethod (dat abas€-flavor : interna]--coma¡rd.-dumpf ilea) (comand)

(tet
((Port (fileopen (concat (cadadr
(pp (P port) created-files)
(paton "(setq " port)
(terpr port)
(patoro " created-fi1es,' port)(terpr port)
(patom i' (append', port)
(terpr port)
(paton " created-files,' port)
lPaton" .nll "port)(terpr port)
(paton created-fileg port)
(paton ")¡"¡(terpr port)
(terpr port)
(mapcar

,(lambda (x)

(connand)

; bug in fLavorg

comand) ,l .dnpl) ,"r")))

(paton
',()) dat¿base rflle-nunber (t+ 1¡a d.atabaÊe ¡file-number))),,
port )

(terpr port)
(terpr port)
(Pato¡n "(setq 't port)
(paton r port)
(terpr port)
(cond

((equal (<< (eval- r) ,file-type) ,data-file-flavor)
(paton " (nake-instanco tdãta-fll€-flavor,' port)(terpr port)
(paton " ,na.¡ne r,' port)

lpaton (<< (eval x) rnarnã) port)(terpr port)
(paton " ,nunbor t,, port)
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(paton (<< (ev¡I ¡) ¡nunber) port)
(terpr port)

(paton " tfile-tYpe 'rr Pott)(paton (<< (eval ¡) ,flle-type) po¡t)
(terpr port)

(patoru " ,Par€nts r" port)
(paton (<< (eval r) rparenta) port)
(terpr port)

(paton " tchlLdret r" port)
(paton (<< (eval x) rchild¡en) port)
(terpr port)

(paton " ,comand r" port)
(paton (<< (eva1 r) rcomand) port)
(paton "))" port)
(terpr port))

((equal (<< (eval ¡) ,file-type) ,dlr-flle-fLavor)
(paton " (make-Lnstance rdlr-fil-e-f1avoril port)
(terpr port)
(paton " 'na¡n€ r" port)

(paton (<< (eval ¡) ,name) port)
(terpr port)

(patom " ¡nunber r" port)
(paton (<< (eval- r) rnunber) port)
(terpr port)

(paton " ,flle-type r" port)
(paton (<< (eval- r) rflte-type) port)
(terpr port)

(paton " rflle-list r" port)
(paton (<< (eval r) tfll€-list) port)
(paton "))" port)
(terpr port))))

created-flles)
(!os€tio)))

(defnethod (database-f lavor : internal-comand-restoref iles) (co¡mand)
(let ((tnp (concat (cadadr comand) I | .anpl)))

( cond
((probef trup)

(load tnp))
(t

(<- ui¡terf r:rritel¡¡ (Iist "Ca¡not find" tup))))))

; Shor a yalue of a Derlu para-n€t€rc.

(def¡¡ethod (database-f lavor : l-nternal-coma¡d-shop) (comand)
(1et

( (arl
(<- soLf , :g€t-abbreviated-Ford

(cadadr comand)
r(fruit acripta dümp ayatem htstory))))

(cond
((equal (car an) ,success)

(cond
((equal (cad¡ ar) ,fruit)

(<-
ul¡terf
,:Pritêl¡
(list "The fruit is" (<- self ,:g€t-fruit))))

((equa1 (cad¡ arl) rscripts)
((- uinterf

, : stit€-active-scripts
(napcar

, (lanbda (x)
' ((- (eval r) ,:nert-comnands))

((( databaee,actual--superscripts))))
((equal (cadr an) 'dunp)(<- self t :dump-scripts))
((equal (cad¡ as) 'hlstory)(napc

t (La¡rbda (nr x)
(<- ui¡terf ,:write ,(,n¡ l.l))
(<- ulnterf ,:paton r)
((- uintsrf , :€ritel-n , ("") ) )

(cdr (nunber-list (1+ (length cormand-history))))
comand-history) )

((equa1 (cadr as) rsystem)
(<- uinterf ¡:line 79) (terpr)
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(Iet
((pt (car nor-ptfune))
(pto (car last-ptlne))
(gct (cadr nor-ptirne))
(gcto (cadr last-ptirne) )(nc ¡oc-cons)
(1c lagt-cons) )

(<- ulnterf ¡ :t¡rlteLl((',P¡ocegaor tLne: rr ,(tine-syn (- pt gct))irDelta tlne: ', ,(tlme-syn (- (- pt gct) (- pto gcto)))))(<- ulnterf ,:etltel¡r
' ("Garbage coll,ection ti-me:'¡, (tlme-syu gct)ÙDelta tlne: ,, ,(tlme-syn (- gct gcto))))(<- ui¡rte¡f ,:Ftiteln (list ,'ConsJ ,' noc-cons

((- ulnterf r:sriteln "D€lta: " (- no¡r-cons taat-cons))))
((,,Hun](s. ,' ,(appty ,+

(mapcar
, cat
(mapcar

, opvaL
,(hu¡t0 huntl hunk2 hu¡k3 hunk4 hunts hunk6))))))(<- uinterf ,:¡¡iteln ,(,,!unber of garbs: ,' ,$gccount$))(<- ui¡tterf ¡:line 79) (terpr))))

((equal (car ac) rarnbiguous)
(<- uinterf r:yrl-teln ((,'Anbiguous palam€t€rr ,(cdr ar))))((equal (car a¡) rfail)
(<- uinterf ,:crit€l¡ ,(,,Xo such paraneter,,))))))

Speclal comand methods

H-ere is th€ propet place for mothods needed by special comìands.
These are comnands to ldpac, that denands a special neythod to
be run, LET, e.g., aff€cts th€ atate of a variable Ín idpac Af,D
of a variable in (ihe).

(defmethod (dat abase-flavor : special-conmand-let ) (cormrand)
((- setf I :add-intrac-va¡iabie (cadad¡ connand) (cadaddd¡ comand)))

(defnethod (database-flavor : special-conannd-delet) (com¡and)
(<- eelf r:delete-file (cadaãr comand)))

(defnethod ( dat abase-f lavor : special- comand.-f ree ) ( c omnand)(<- uinterf ,:Brit€ln (Iist i'0h yes, I feel f¡ee!,,)))

Listiug of the fite dict.l

; This flavor i.npr€nenta th€ directory uodule. The directory ls initlallzed
; cíth th€ m€thod :initialize, shere the insta¡ce variable is aet to
; inforrnation from other parts of th€ syst€m.
; To get.help on a nord, (nostly an expJ-anation), send th6 massag€
; :erp]-ain rLth a rord ãs algument. Thã dictionary givea nurtiplã €ïplanåtLont
; on arabiguous Eords, The ¡eãult ls s€nt to the uinierf to b€ irandled there.

; llords that should be put in ths dictlonary is entered in ths fite
; dictrords.l
(defflavor dict ionary-f Iavor

(dict ionary)
o)

; -----------
; The n€thod ¡¡hich ehould be used by other obj€cts.
(defm€thod (dictionary-flavor :expJ.ain) (sord)

(l€t ((ltct (<- self ¡:fi¡d-¡rorã-list word)))
(cond

(lict
((- uinterf ¡ :¡rrite-dictionary-tist lict))(t
((- uinterf ,:nritsln (1iet ,'lo help for" worcl))))))

; -- Internal methods

(defmethod (dictionary-flavor :match?) (pattern list)
(cond
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((nu[ ltgt) t)
((equal (car llet) (car pattern))

(<- s€lf ,:uatch? (cdr pattern) (cdr ltst)))
(t nil)))

(defrnethod (dictionary-flavor :¡natch-nord?) (rord dlct-entry)
(cond

((<- se1f ,:match? (cadr dl-ct-entry) (orplode nord))
(llst (cad& dict-entry)))))

(defmethod (dlctionary-flavor :fLnd-sord-llst) (nord)
(app1y rappend

(napcar
,(tanbda (x) (<- self ,lmatch-sord? nord ¡))
dlct ionary) ) )

; loutines for th€ initlallzation

; the erplanationa of t'hat th€ Bcrlptg do,

(defnethod (dlctionary-flavor :scrlpts-dict-Iist) o
(mapcar

,(lambda (x) (ltst (car x) (caddadr r)))
((< database racripts)))

; Explanations of connands,

(defmethod (dictionary-flavor :comand-dtct-Ltst) o
(mapcar

'(lambda (x) (Itst (car r) (cadadd¡ r)))
(<< databas€ rconmand-grammar) ) )

; Explanation of oth€r terninology,

(defnethod (dlctionary-flavor :other-dlct-nords) o
((( database rother-dict-rorde) )

(defmethod (dlctionary-flavor :inl.tialize) o
(setq dictionary

(mapcar
, (lambda (r)

(list (car r) (explode (car x)) (cadr r)))
(append

(<- seJ.f , :scripts-dict-list)
(<- seLf , : con¡nand-dict-Llst)
((- sel-f t : othet-dict-¡lords)))))

Listirrg <¡f the file dictwords.l

; This file contains explanations of word and t€rtaa. These erplanationa
; are shonn Bith tho ,explain, comand.

(setq other-dict-sords r (
( internalcorunands

, (cons
rrinternal co¡mands is obtal¡ed by asking about"
(mapcar ¡car internal-comands)))

(frult
("fruitir "Th€ idpac fruit can be set to POTÄTIS.,,))

(1ags
("lags" "This ter¡n signifles a numbe¡ of data points to be"

"involved in a computation. It nray be the size of"
'rth€ tim€ ¡rindos for a FFT or convolution conputation."
"Dontt be afraid to er¡rerinent eith a fes different"
"vaLues if you donrt knoç nhat number to gíve."))

(Larsson
("Larsson" "Larsson and Persson Erote the progran."))

(persson
("Persson" "Laraaon and Persson ¡¡rote the program."))

( outliers
("outli€rs" "An outlier is a data point, nhich is far out."

"Th€ reason for thie may be some kind of m€asurement"¡error. If you Eant to avold outliers, try to use"
"othor parts of data, If that iã not po6sibla, you"
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"najr loplac€ a¡ erratLc data point rith lnterpolatl.on,,'
"Thla is done cith the plJ{AO comand.r,))(treuds

( "trsnds,'

(help
("ask fo¡

I'A trend is a fi¡lte order polynomlal fornln6 palt of"rra data slgnal, The nost ueual kind of t¡end-li one ofÙ
"zero order, Le., a blas. Trends should alrayr be"
"renoved befo¡e an €stLEation Ls startod., ot ths t€sults,'
"n111 be Ln error. Â bias, e.g., rill shor up ae an,'rrinto6rator..It.Ls very dtffiðult to removo irigher order,,rrtrsnda, so lt Ía ¡ecomended that you try to ùse other,'rrdata ingtead."))

Lntern¿l comands.,,) ) ))

Listirrg of the file file.l

; Thla is the flle syet€m rhich ie ueed in (lhs).

; There le support for a directoty st¡ncturê for files in a unir-like
; uamner, but this is not uced ln the systen..

(defflavor f lle-flavo¡
(name number)
o)

; -----------
(def fLavor dat a-f lI-e-f Iavor(fiIe-type

p_a-r€nts ; a list of alr flres i'r€diatelyneed.€d to cr€ato th€ fir€children ; a list of all fitee inqediateli cr€at€d trãn-itre file
conmand)

(file-flavor) )

(defnethod (data-flle-fl-avol :fÍIo-type?) oflle-type)
(defnethod (data-file-f1avo¡ :p¡rents?) oparonta)

(defnethod (data-file-fLavo¡ :children?) ochil,dren)

(defnethod (data-fll€-flavor :comand?) o
comand)

(defnethod (data-file-flavor :com!¡and) (con)
(setq comald con))

(defnethod (data-file-flayot :creat€-parent) (parent)
(cond

( (¡aenber parent parente)
((- ulnterf t:criteln

(ltat "CREATE-PûREIT.,, parent "EXISTS IX,,nane))nit)
(t

(setq parents (cons parent parente)))))
(defnethod (data-fl1e-flavor :d.elete-parent) (parent)

(cond
((rne¡nber parent parents)
- (setq parents (wegnehnen parent parents)))(t

(<- uinte¡f ,:Htit€In
(Ilst ,'DELETE-PAREIIT:,, ,,pÂREtrT,, parenr ,,D0ES f,oT EIIST IX,, nane))nit)))

(defmethod (data-file-flavor :parents) ()
( cond

((nult parents)
(1ist name))(t
(cons

nano
(list

(napcar
t(lambda (r) (<- (eval (<- databaa€ r:file-aynbol r)) r:parents))
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parents))))))

(defnethod (data-fll€-flator :croat€-chlld) (chtld)
(cond

( (nenbsr chlld children)
((- ulnte¡f ,:Friteln

(ltst ,'CREÂTE-Cf,ILD:,t ,'Cf,ILD,r chlld ,'EIISTS lf," name))
nt].)

(t
(aetq children (cons chltd children)))))

(defnethod (data-fl]-e-flavo¡ :delete-child) (chtld)
(cond

((menber child chlldren)
(aetg children (wegnehmen chlld chlld¡en))
r)

(t
((- uinterf ,:BrLt€Ln

(líet "DELETE-CIILD:" "C[ILD" child "D0ES fOT EIIST I[" nane))
ntl) ) )

(defnethod (data-f lle-flavor':chl]-dren) o
(cond

((nul1 chlldren)
(Ìiet na¡ne))

(t
(cons

nam€
(ltst

(napcar
,(lanbda (r) (<- (eval (<- databaso r:file-synbol r)) ':child¡en))chil-dren))))))

4l¡

(defflavor dlr-f ilo-flavor
(flle-type
flle-1i6t)

(f11e-flavor) )

(defnethod (dir-file-ftavor :fLle-type?) o
file-type)

(defnethod (dir-flle-flavor :insert-file) (f-nane)
(setq flLe-tlst (cons f-nans ftle-list)))

(defraethod (dir-f lle-flavor : renoye-f lle) (f -na¡ne)
(dotq fil€-li8t (p€g¡€hm€n f-na.ne file-ltst)))

(defmethod (dir-file-flavor :member-fiLe) (f-nans)
(nenber f-narne fiLe-Itet))

(defnethod (dl¡-flte-fl-avor :dlr) ()
(cond

((null flle-llst)
(<- uinterf ,:stl.t€h (llst "fo fl].es found.")))

(t
(napc

, (lambda (x
(tab (*

y)
(rnod y 4) ((( database ¡tab-nurnbsr)))

(<- uinterf ,iFrl.te (ltst x)))
file-liat
(nunber-l-ist (Iength fife-ltst)))))

((- uinterf , :sritoln rO)
r)

Listiug <¡f the fflc ihs.l

; The function (ihs) starts and initializes ths sntlre systetn.

(defun ihs o

; Various I-0 fr¡nctions are loadeil lnto th6 syst€n,
; (If th€ function ihg haa not boon run before.)

(cond
((not (boundp rloaded-ttlo))
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(cfasl,ttio.obj r-ttioinit
(getaddress ,-inchar
(getaddreas r_peekchar
(getaddress t_ttrer€t
(cfasl tttio.o r_outchar
(getaddress ,_outatring
(cfasl rgnd,o t_initiallãe
(getaddress ¡_sendrait
(getaddress t_s€ndnorait

(reset io)

; Sone Ìocal- varl-abl-es.

(8etq float-forûat'¡7..2f,')
(setq tenrporary-superscript O)(setq a).l-rules ())
(aetq 1oaded-ttio O)

, tt ioinit
, lnchar
,peekchar
t ttr€a€t
, outchar
, outstring
, lnitiaLizo
t sondr¡ait
, aendnosait

r¡ l-nteger-functlonr' )
rr lnteger-functlon" )
r¡ lnte6er-function,' )
I' int eger-f unct ion,' )
rr lnt eger-funct ion,, )
" l-nteger-function" )rrinteger-funct1on" )
t' int e6er-funct lon,, )t'integer-functlon,') ))

; This is to get rid of som€ olrtput fron the expert systen.
(tntt-Junk-to)

(cond
( (boundp rc¡eated-fil-ea)

(napc r(la¡bda (r) (naÌunbound ¡)) created-fi1es)))
(s€tq creat€d-fi1es ¡(file-,/))

; file-/ is actuaÌly croated in database :initiallze ugly

; Define th€ datàbas€.

; Defining variables for the s€tup mênu, is and n1,
; (= internal-stat€a and nenu-Lisi).

(eetq is r1
(trace-on f)(flult sli.ne-nold)
(pronpt rrlf,s> ")(pling f)
(yaps-debug f)
(trace-scripts-on f)
(tisp-systen-trace f)(erpert t)
(user-etate e)))

(setq nl t (
("Tracing of the lisp systen,' 1J-sp-systen-trace("Internal tracing" - ttac€-on t("Traci:rg of ¡ule ayatem" yaps-debur t("Tracing of scripts,' iräce-scripts-on t("fdpac fruf¡,' fruit - ,
!lllll.pt,' pronpr s("Plilg.at pronpt,' pfir,ã t("User is an erpert" expeit t(rrus€r state" usel-Btat€ 6

; Defau1t for fruit is a kind of
; sIi-ny, cheeae-Llke fungus.

tf)
f)
f)
f)

ynbol)
ymbot)
f)
f)
b)))

; Define a databaee and initialize it.
(setq database

(nal<e-insta¡c€ rdatabas€-flavor
,scripts scrlpts
r actual-superscripts niL
, r€stå.tt-superscript nil,supetscript-count 1
, intrac-variabl€s intrac-variabLesrscript-macros script-mactos,internal-stat€s ls,n€nu-list nl
, othet-d ict -eords othe¡-dict -nords
¡ alIor¡ed-c o¡¡na¡ds allowed-c onma¡rds
, comand-grammar

_ (appsnd €rt€rnal-con¡nands lnternal-conmands)))(<- databas€, :initiaLize)
i
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; Cr€ato the lnltial auperscript, çhlch contains aII scripts
; lnltlalJ-y.

(setq xss
(nalte-inet anc€ , auperscr-flavor

r sctipt-concat -naD€ , rg,scrlpts (napcar rcar ((( databaee ,scrlpte))))
;
; Crsato scrlpts.

(napc
,(lambda (gc¡-desc)

(cond
((not (ta-thls-a-script (cadddadr scr-deac)))

(paton "Erroneous script: ")(paton (cadddadr scr-desc))
(terpr) )(t
(paton "Script ")(paton (ca¡ scr-deec))
(paton " lB of,,'r)
(terpr) ) )

(set
(concat ¡¡s- (ca¡ scr-desc))
(nahe-insta¡rce r script-flavor

,fu1l-name (concat rxg- (car scr-desc)),acript-nan€ (ca¡ scr-desc)
,cormand-sequence (llst (cadddadr scr-desc)),big-list nil

((( databaae,"".rp.lTit"-bindings 
ntr)))

; Define the parser.

(setq parser
(¡nake-lnstance rparser-f lavor) )

; Defi-ne the matcher.

(setq natcher
(male-lnstance ¡matcher-fLavo¡) )

; Defl-ne the quory-Eodul€.

47

Cr€at€ rulo-bas€s,
(suspendio) and (resumeio) ls to g€t rld of à lot of
uninportant output flo!tr the experi ayst€m.

(suspendio)
(napc

, (laubda (sc¡-desc)
(let ((g6¡1tx (concat ,xs- (car scr-desc))) name vars)

(napc
, (lanbda (¡ul-e no)

(<- (eval scrlpt) runtrace)
(<- (eva1 acriþt) ,trac€)
(<- (eval script) ¡:1¡stal}-¡ule ruLe))

(append gIobal-rules (cdr (assoc (ca¡ scr-desc) rules)))(number-list (ptus (length global-rules)
, ("pply ,mar (mapcar-rtength rules)))))))(<( databas€ rscripts))

(resumeio)

i toiaiuttr" the instance variables actual-superacripte and
; restart-auperscript

(setq actual-superscript-O ((- xse ,:copy-sup€racript ,actuã.I-script-O))
()) database
. -'actual-superscripts (lLst ¡actual-superscript-O))
((- actual-sup€tscript-O r :initialize)
(setg restart-superscript ((- xss, :copy-Buporactipt rrestart-script))()) database

, reat a¡t-superscript , t€st alt -óuperscrlpt )
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(setq query
(make-lnstance rquery-flavor) )

¡ Deflne tho uLnterfåce-module,

(eetq ulnterf
(rnake- lnstanc€ rulnterf -flavor) )

Deflne the iinterface-module (the interface to VüS and ldpac)
(s€tq llntorf

(nahe-lnetance r llnterf-flavor) )

; C!€at€ the dlctlona¡y and inltialize it
(aetq dlctionary

(nahe-lnstance,dictLonaly-flavor) )((- dictlona¡y t : lnitlallze)

; Start runnlng the syst€m.

(atart-ihs)
I Ready)

Listirrg of the ffle iir¡terf.l
; Thls nodule handles the comunLcation Flth Idpac via
; C routines a¡d VtlS mailbores. The C routines are
; aendwaLt and sendnorait,

(defflavor li¡terf-flavor
o)

(defmethod ( iintorf-f lavot : comna¡d-to-idpac) (comand)
(cond

((<- database r :get-trace)
(<- uinterf ,:paton (list,'Iinterface: ¡' comand.))((- ulnterf ):rriteln .(,'processor tine: " ,(/ (ca¡ (pttne)) 60)))))(1et

; Convert the Llst to a strl.ng.

((strlng (list-to-srring comrand)))

; Send the string as a comnand to ldpac.

(sendnonait strlng (difference (length (erplode stri-ng)) 2))
Send a dilñny cormand and ral-t until it has been proceseed..
Âctua-L1y tro-dunnny comands, becauso a¡r €npty tiire is lnt€lpretod
as a comand in fdpacts editor.

send¡ìosait
sendEait tl

(- ul.nterJ
<- ulnt€rf
<- uinterf

t : video-attribute
r:v¡iteln (liet s
, : vid€o-attribut€

,'1) 1) ; [ecessary in edíting

These lines are used rhen idpac is not connectod. Just printsthe comand on tha ecreen.

Listiug of the file irrc.l
(load rinc1.l)

Listiug ()f the fìle irrcl.l
; Include flle fo¡ the (ihs)
; J-oade a1l files.

, ¡everse)
tring) )

I off)
))

Types a nice measage and

(defun arzenlisp o
(paton "Stand by for thls
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(larplode t<27>>,
" t2J")
(irnpLode t <27r),
" [9; 1H" )
(lnplode tOT)))
rrlS Ârzenl,lsp

(inplode t<27)))
rrl4 Arzenl,isp

(irnplode ' (27)r>
r' [{f,")(irplode , (27)))
"*6 f,or avaLlabl€ sLth soutce cods!

(hptoae , <27)))
'r [24;19il)
)
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€rprt
(paton
(patora
(paton
(paton
(paton
(patom
(terpr)

; Erase acroen

; Cursor to ruidscrsen

,t)

(paton
(paton
(terpr)
(paton
(paton
(paton
(patom
(terpr)
(patorn
(patom
(t erpr)

,')

(defun Lncload (ftle-ltst)
(let ((nr 2))

(napc
r(lambda (x)

(1oad r)
(patorn (inplode ¡ (27)))
(patoE " [4")
(paton (implode ¡(27)))
(Paton "¡¡"¡
(patom "File number ,,)
(patom nr)
(patorn !t, ")(paton r)
(patou ,' loaded.,')
( t erpr)
(setq nr (1+ nr)))

ftl-e-l"lst)) )

( arzenJ-lsp)
(paton "FíIe nurnber 1, Lncl,1 loaded.r')
(terpr)
(incload , (
¡ perp.1
; perp1.1

copy .1
verifier ,1
ut il.1
lowl"evel . I
vlsual,l
vt1OO.1
abbrev.l
linterf . L
uinterf. l
coumands .1
lntracvar .1
scripts. I
scrmac ,1
¡ul-es .1
dlct¡¡ords.1
scrlpt .1
superscr , L
flle.1
database . I
parser.l
matcher, I
query .1
dict , I
lhe.l

))

; ( ths)

Listirrg of the fìle intr.acvar.l

; This fil"e contaLns the definition of the original predeclared
; global Intrac varlables.

,')
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(setq lnt
(nplr.

(deIt a

¡ac-va¡l.ables , (
100)
10. oE-z)
o.o)
1)
1.o)
10.08-7)
10. oE-r9)
10 . oE-3)
o)
10 . oE-6)
o)
20)
o.o)
o.o)
100)
o)
1.o)
e)
0.o)

. 1)
100)
100. o)
Lo)
o)
o)
0.o)
o.o) ) )

Chapler 8 Th.e Source Coile

(reps
(aeps
(r¡nin
(ftest
(ceps
(1i&].
( itn]. .
(yc.
(y".
(nlter.
(prlnt.
(anp.
(nu.
(ynin.
(acales
(nof.
(¡¡¡na¡.
(tíck.
(lnìnr.
(Prlmr
(¡c.

Listing of the ffle lowlevcl.l

; This file contains the routlnes for baaic r0 a¡d lexical analysis used
; in the ulnt€tf-flavo¡, (and vtloo-fl-avor). flsre and thete it Ls very
; Franz Lisp dependent.

(setq aJ.phabet
,(97 98 99 100 101 102 103 104 105 106 107 108 109 110ttt t12 113 114 116 116 117 118 119 120 121 t22r>

(s€tq ÂLPIIBET
, (65 66 67 68 69 70 77 72 73 74 76 76 77 78 79 80 81 82 83

85 86 87 88 89 90))

(s€tq qUIGf,-ÅID-DIRTy-LIST ,(69)) ; to altos thê comand ??

(setq ALPIÂ (append ÂLPHABET alphabet QUICK-AID-DIITY-LIST))

(setq f,UltERÂLS '(48 49 50 51 52 53 54 55 56 67))

(s6tq d€li-niters r(32 9))
(setq LIIE-DELIIIITER, (10))

(serq ExD_oF_LIrE_rüBK, (*cR*))

(sotq ÅLPEÅ_f,UüERALS (append ÂLpHÂ IUüERALS))

(s€tq IDEXTIFIER-CIARACTERS (append ÂLPIÂ_IUIERÁLS r(36 46 96)))

; Readloop teads one ll-ne fro¡n the keyboard and. teturns the texlcal
; tok€ns aa a Lisp llst glth ato¡rs anä numbers.

(def readloop
(Ianbda ()

(do ((result nil)) ((not (nutl resu.I-t)) result)
(do

((ch (tyipeek) (tyipeek)))
((equal ch (ca¡ LIIE_DELIüITER))

(ryi)
_ (setq result (append rosutr EXD_0F_LIIE_üÂRf,)))
(cond

( (rnenq ch ALPHÂ)
(ao
((loc,() (appendt toc (ryi)))
(Ich ch (tyipeek)))

((not (rnemq lch IDEXTIFIER_CHÂRACTERS))
(setq reeult (appendl result (concatl (napcar ragcii loc)))))

(ra
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(t

(t

ign tnum)
(ascii y))))))))

5l

(coment EIIPTT D0 B0DY)))
( (or

(neuq ch nfiEnALS)
(nenq ch ,(43 45))) ; + -

(1et
((tsign (cond ((= ch 43) (tyt) t) ((= ch 4s) (ryt) -1) (t 1)))

(tnun) )
(cond

( (nenq (tylpeek) f,ullEf,AlS)
(setq tnun (get-nun))
(cond

((= (tyipeek) ao) t(tyi)
(aetq taign (timos 1.0 tatgn))
(cond

( (nenq (tylpeek) IUIIEBALS)
_ (setq tnum (ptue tnum (get-fract)))))))
(cond

((nernq (tyipesk) ,(69 lot)) ; € E
(Let ((x (tyr)))

(cond
( (uenq (tylpeek) f,lrllERÁLS)

(setq result
(ap-pendl resul-t

(times tslgn tnun (orpt 10.0 (get-nud)))))
((nenq (tylpeek) ,(43 46)) I + -

(1et*
((y (ryt))

(ttaign (cond ((= y a3) 1) (r -1))))
(cond

((nenq (tyipeek) IUüERÂLS)
(eetq result

(appendl result
(tlmes tnun tsign

. (expt 1O.O (tlnes ttsign (get-nun)))))))
(t

(setq result
(append

r€au1t
(Iist

(times te
(ascii x)

(untyi x)
(setq reault

(append result
(list (tines tnun tsign) )))))))

(setq result (appendl ¡ssutt (tl¡res tslgn tnuil)))))(t
(s€tq rosült (appendl result (ascLf ch)))))))(t

(].et
((x (tyi)))

( cond
((rnenq x delimiters))
(t (setq result (appendl tosult

(comenr lasr of great èónd) ) ) ) ) )

; Help routlnes for t€adloop.

(def get-nunr
(lanbda o

(do
((loc O (plus (tlmes 1O loc) (dlfference
. (Ich (tyipeek) (tyipeek)))
((not (nenq tch rUt{ÈRãLs)) toc)
(conment EIIPTY D0 B0DY))))

(ascit x)))))))

(tyt) 48)))

(def get-fract
(la¡nbda ( )

(ao
((scale 1O.O (tines scale 1O.O))(loc-1 O

(plus loc-l
(quotient (float (difference (tyi) 48)) scale)))(lch-1 (tyipeet) (tyipeek)))
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((not (nenq Ich-l IUüERALS)) ]-oc_l)
(coment EttPTY D0 BODY))))

; lransforns a¡ atom-I1-st to a Lisp tist rith atons and lLste
; Everythlng betr¡oon l(l ana l)l stff bo put on a tist.
(def ltsplfy

(lanbda (z)
(do

((¡ z (cd¡ x))
(gtack O)(altst O))

((nuLl x)
(cond

((a¡rd (nulI stack) (null ¡))
alist )(t
(list,*gÀRf,rlc_umtÀTcHI[c_pÄtE[T[ESES+ z))) )

( cond
((equal (car r) tl(l)

(setq stack (cons alist stack))
(aetq atist O))

((equal (ca¡ x) ,l)l)

(t

(s€tq alist (appendl (car stack) alist))
(setq stack (cd¡ stack)))
(eetq alist (appendl aList (car x))))))))

Chapler 8 Thc Source Ciotle

(defun printiten (iten)
( cond

( (nrurberp lten)
(outstring

(subetring (i_rplode (explode ite¡n)) 1)(length (explode iten))))((atringp lten)
( outstring

iten
(t

(defun insyrnbol (r)
( cond

((= x 127) :DEL)
((= x 13) ,CR)
((= x 27) ;€Écape(Let ((chl (peekchar)))

(cond
((rnenq ch1 ¡(91)) ; I(Iet ((ch2 (peekchar)))

(cond
((nenq ch2 t(65)) (inchar) (incha¡)
((rnenq ch2 ,(66)) (lnchar) (lnchar)
((nenq ch2 t(67)) (lnchar) (lnchar)
((memq ch2 ,(68)) (inchar) (inchar)

((mernq ch1 r(27)) ; escap€ êscapo = ^[
( incha¡)
, ESC)

(t
(insymbol (inchar))))))

((< x 32) ; Control-chars
(concat (ascii 94) (ascii (+ r 6a))))(t
(ascii x))))

(defun insyrnb o
(insynrboÌ (ínchar)))

Listing of the file rrratcher.l

This file contains th6 natchêr-flavor, phich makes th€ match€r.
The matcher orchestrat€s, tha actual matching of ecripts,
rhich ig done in th€ scrlpts vla the databasã. The naiche¡ handles

(dlfference (l€ngth (erplode ite¡ù) 2)))
(out string

(substri:rg iten 1)
(J.ength (erplode iteu)) ))) )

'UP)
r Dotf )
,nlc)
'LEF) ) ) )

A
B
c
D
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; th€ natchln6 stret€gy.

(defflavor natchor-flavor
o)

; The nethod for the fitst ¡natchlng BEFoRE th€ qu€ry nodule.

(defnethod (nåtch€t-flavor :natch-comand) (comand)
(cond

((<- database t :get-trace)
(<- ulnterf t:paton (l1st ,,tlatcher: ', connand))(<- ulnterf ,:Friteln .(,'P¡ocescor ti_ms: ,' ,(/ (ca¡ (ptine)) 60)))))(l-et (x)

(seùq x ((- database, :match-actual-superscrlpts comand))
( cond

_ ((nu1l x) (gstq r (<- databas€ ,:match-r€start-sup6rsctlpt comartd))))
(cond

((null r)

(t

(cond
((nulL (nenber (car co¡mand) (<< databass ¡allored-comands)))

((- uinterf ,:t'rl.teln (llet ,,f,o natch"))))
(setq x (<- gslf ,:buiLd-no-natch-comnand com¡nd))
(setq x (<- sslf ,:bui1d-nultl-coma¡d x))((- query ,:query-cotmand ¡ t)) ¡ no-Eatch => t
(setq r (<- self ¡:build-rultl-comand ¡))(<- query ,:query-cotmand r ntl)))))

; The nethod for the second natching aftsr the query noduLe, used nhen aIÌ
; para.net€rs ln a conmand are kno¡rn.

(defnethod (natcher-flavor :match-comand-f inally) (comrand)
(cond

((<- databas€ I :get-trace)
(<- uinterf ,:patom (llst "t{atchsr final.ly: ', comand))))(let (¡)

(cetq r ((- database, :natch-actual-superscripta-final.1y comand))
(cond

((nulI x)
- (setq x (<- database r:match-r€statt-aup€tscript-finally comuald))))
(cond

((nu11 x)
(cond

((null (ne¡nbe¡ (car comand) (<< database ,allosed-comande)))
; (<- ulnterf ,:Frl-t€ln (list ,,f,o natch,'))

))))))
; Int€rnal nethods

; The nethods tbuild-¡nultl-cormand, :put-tog€thet and, :nove-irl
; are used in building one comnand frón eevãral- successfully natched comnands
; shich rûay con€ fron different sclipts.
(defnethod (nat cher-f Lavor : build-mutt l-co¡mand) (nultí-list )(<- self t :put-togethor

(napcar
I (lambda (x)

(<- self t:nov€-i¡
(car x)
(<- self ,:put-tog€th€r (cdr x))))

nult t-list) ) )

(defnethod (natch€r-flavor :put-together)
(ao

((c-1 conmand-list (cd¡ c-1))
(res niL))

((nulL c-1) ros)
(do

((h1 (ca¡ c-I) (cdr h1))
(tmp res (cdr tnp))
(resx nil-))

((nu1l h1) (setq res resx))
(cond

((and
(listP (q¡¡ h1))

(coma¡d-Iist )

53
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(nenber (caa¡ hl) t(lnflle outflle gl.obfile pararneter)))(aetq
lesr

- (appendl resr (cone (caar hl) (cons (cadar h1) (cdar tup))))))(t
(eetq resr (app€nd1 ¡ee¡ (ca¡ h1))))))))

(defnethod (natcher-flavo¡ :roove-in) (scr-name comand)(napcar
,(lanbda (y)

(cond
((alrd (ltstp y)

(nenber (car-y) ,(lnfil€ outflle globfiJ-e parameter)))
- (fl:! (car y) (cons scr-na.Ee (cdr-y))))
(t y)))

comand) )

; llhen a com'nd does not nãtch any sclipt.
(defnethod (natcher-flavor : bui}d-no-natch-comnand) (connand)(list

(list
tno-sclipt
(napcar

t(la¡bda (clause)
(cond

((aton clause) clause)
((neuber (ca¡ clause) ,(tnfllo outfil€ gJ-obflle paraneter))(ltst

(ca¡ clause)
(cons ,no-name (cdr clause))))(t ctause)))

coma¡d) ) ) )

Listirrg of the file parser..l

; this nodule contains the code fo! th€ parÉ€Ì. pa¡ee-coma¡d.
; Ls called fron th€ readJ-oop. The comnand. ia parsed and
; r-eplac-ed by the specification found Ln the cãnnand gtannar.
; Then the Datcher is calLed through :match-co¡¡nand.

(defflavor parser-flavor
o)

(defnethod (parser-flavor : pals€-cotmand) (conunand)
(cond

((<- database r :get-trace)
i<- uinterf ,:Patom (list,'Parser:,, co¡mand))(<- uinterf t:Eritê1n .(,,processo¡ tine: ,' ,(/ kar (ptine)) 60)))))(let* ((cs (<- databaso ,:got-conmand.-"p""itt"uiion (car ä" 

".á¡ll(con
(cond

((and (listp cs) (equat (car cs) ,let))
(append

(list rlet)

(t

(cond ((cadr conmand) (list (cadr comrand))))(<- self , :subst-intrac-variabLes (cddr conuand))))

(cons
(car co¡¡¡and)
(<- self , :subst-intrac-varlables (cdr comra¡d)))))))(cond

((null co¡mand) if empty conuna¡d. then(<- iint€rf r:comnand.-to-idpac r( l))) i typu." th€ syst€n( (aton cs)
((- uinterf t:FrLt€ln (Llst cs con¡rand)))(t
(let ((tnp (<- self ,:parse cs (cons (car cs) (cdr con)))))(cond

((equal (1ast tnrp) r($erro¡))
(<- uinterf t:patom (1ist ,'syntax error:', tnp)))

((nre¡¡ber (car tmþ) (<< databasã, internal-con¡r^and-narnes) )(setq tnp (<- query r:ask-paranet€rs tnp))(<- databaee r : internal-comand trnp))(t
((- matcher, :match-comand trnp))))))))
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; frttrã,c va¡l"ables are subgtitut€d for thel.r va]-ues before any
; Datchlng tak€s plac€. Thie rorks Ln nost casss.

(defnethod (parser-flavor : subst-htlac-va¡lables) (comand)
(cond

( (and
(aton con¡¡and)
(assoc co¡mand ((< databas€ rintrac-va¡lables)))
(cad¡ (assoc comand (<< database ,intlac-vatisbles))))

( (aton comrand)
conmand)

(t
(napcar

,(lambda (x) (<- s€If ,¡aubst-lntrac-variables x))
co¡¡nand) ) ) )

; Parse is the patt€rn hatcher that perfoms the parsing

(defnethod (parser-flavor :parse) (spec cormand)
(cond

((and (null spec) (nuIl comand)) nil)
( (nulL corma¡d)

(<- self ,:fll1-in spoc))
((<- eelf r:atonequal? spec comrand)(<- self , iãtomcons spec comand))((<- self ,:infile-spec? spec)

(<- e€Lf ,:l-nfllecons spãc connand))((<- self ,:outfLl€-sp€c? spec)(<- sslf ,:outfllecons spãc comand))((<- s€lf r:nu.nber-specf sþec)
(<- self ,:nunbetcons spãc conmand))((<- self ,:nr:mlist-spec? spec)
(<- sslf ,:numLl.stcons spec conmand))((<- self r:numll"stl-spec? epec)(<- s€lf r:numJ.istlcons spec coumand))((<- eeLf ,:syrnbol-spec? spãc)(<- self r:symbolcons spàc comand))((<- self r:synlist-spec? spec)(<- self r:synlistcons spec comnand))((<- self t:synlistl-spec? spec)
(<- self r:syrnJ-J-stlcons spãc comand))

( (and
sPec
(aton (ca¡ spec)))

(cons (ca¡ spec) (<- self ,:para€ (cdr spec) comand)))

(<- self | :sr.xorcons sp€c comand))))

(defnethod (parser-flavor :fíl-l-in) (spec)
(cond

((nu1l spec) rO)
((atom (car spec))
__(cons (car spec) (<- s€lf ,:fi11-tn (cdr apec))))((<- sel-f ,:infile-spec? spec)

(cons (<- self ,:dãfault-spec)
(<- self r:filt-in (cdr Ëpec))))

((<- self r:outflle-spect speã)
(cons (<- sel-f ':deiault ãpec)(<- self ,:fill-in (cdr ipec))))((<- setf ,:number-spec? spec)
(cons (<- s€lf t:dofault spec)((- setf ,:fil_I-in (cdr ãpec))))((<- self ,:num1l"st-spêc? speè)
(cons (<- self ¡:default ãpec)(<- self ,:filL-in (cdr ãpec))))

((<- seLf ,:num1istl-spec? spec)
(cons (<- sel-f ,:default sþec)(<- self ¡:filÌ-ín (cdr spec))))

((<- self ,:symbol-spec? spec)
(cons ((- self ¡:default epec)

(<- self ,:fill-ln (cdr spec))))((<- self t:symlist-spsc? apec)
(cons (<- self t:defauJ.t spec)

(<- self ,:fi1l-in (cdr spec))))((<- s€lf , :Éytûllstl-spec? spec)

(t
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(cons (<- self ,:default epec)(<- ¡elf ,:f1ll-ln (cdr apec))))))
(defruethod (paraer-flavor tready?) (spec comand)(and (nuII spec) (nu1l com"¡rã)))

(dofnothod (parser-flavor :atomequal?) (spec comand)
(and

(aton (car spec))
(aton (ca¡ co¡unand))
(equal (car spec) (car comand))))

; Sone useful s€loctots. Used by th€ s€l€ctotg in ths n€¡t group

(defnethod (parser-fJ-avor :lnfile-spec?) (spec)
(and

(listp (car spec))
(equal (caar spec) ,infile)))

(dofnethod (parser-flavor toutfile-spec?) (spec)
(a¡d

(llstp (car apec))
(equal (caar spec) routfiLe)))

(defnethod (parser-flavor :nunber-spec?) (spec)
(and

(Iistp (car epec))
(equal (caar apec) tnunber)))

(defnethod (parser-flavor :nurnJ.lst-spec?) (spec)
(and

(listp (car spec))
(equal (caar spec) rnunliet)))

(defnethod (parser-flavor :nunlist1-spec?) (spec)
(and

(Ilstp (car spec))
(equal (caar epec) rnu.nlistl)))

(defusthod (parser-fJ.avor :synbol-spec?) (spec)
( and

(listp (car spec))
(equat (caa¡ spec) rsyrnbol)))

(defnethod (parser-flavor :synlist-spec?) (spec)
(and

(1 i stp (car spec) )(equal (caar spec) rsynlist)))
(defmethod (parser-ftavor :synlist1-spec?) (spec)

( and
(listp (car spec))
(equal (caar spec) rsynlistl)))

; l{ore usefut eelectors, Use the a€lectora ln the previuos group
; Âctually, these selectorîs opotate on the completã conmandi

(def¡nethod (parser-flavor :file?) (con¡nand)
( and

(ato¡n (car comnand))(not (nrunberl¡ (car cormand) ) )(not (eq (car corûand) ,<))))
(def¡nethod (parser-flavor : nunber? ) (connand)

(nunberp (car co¡mand) ))
(definethod (parser-flavor :nunlist?) (comrand)

( and
(lístp (car con¡¡a¡d))
(>= (Length (car comnand)) 1)
(numberp (caar com¡and))))

(def¡nethod (parser-flavo¡ :numlist1?) (co¡rnand)
(and

(tistp (car co¡mand))
(equal (length (car comnand)) 1)
(nunberp (caar conmand)) ))
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(defnethod (parser-flavor :sy[bol?) (comand)
(and

(aton (ca¡ connand))
(not (nunberp (car coma¡d)))
(not (equal (car coma¡d) ,<))))

(defnethod (parser-flavor :synllst?) (comand)
(and

(Ilatp (car comand))
(> (length (car comand)) 1)
(<- self ,:eymbol? (car comand))))

(defnethod (parser-flavor :synJ-lstl?) (comand)
(and

(listp (car connand))
(equal (tength (car comand)) 1)
(<- eelf t:oynbol? (car comand))))

(defnethod (parser-flavor :default) (spec)
(cond

( (and
(llstp (car apec))

; (cdar epec) ; À littl-e change by Per¡r
(l-lstp (cadar spec))
(equal (caadar spoc) ,default))

(llst (caar spec) (cadadar spec) ,ldpac-d€fault))
(t (list (caar spec) ¡*unknorni))))

(defnethod (parser-flavo¡ :atomcons) (apec conunand)
(cons

(car cormmd)
(<- s€lf ,:pars€ (cdr spec) (cdr comand))))

(defmethod (parser-flavor :i¡fl.lecons) (spec coma¡d)
(cond

((<- self ,:flte? coma¡rd)
(cons

(list ,lnflle (car conma¡d))
(<- geLf , :parse (cdr spec) (cd¡ comand))))

(t
(cons

(<- self ,:default spec)
(<- setf t:pars€ (cdr epec) connand)))))

(defmethod (parser-flavor :outfLlecons) (spec com¡a¡d)
(cond

((<- self ,:file? comand)
(cons

(list toutflls (c¡¡ conurand))
(<- self , :para€ (cdr spec) (cdr comand))))(t

(cons
(<- self ,:d€fault sp€c)(<- self , :pals€ (cdr spec) comand) ) ) ) )

(defnethod (parser-flavor :numbercons) (spec commd)
(cond

((<- self t:number? com¡and)
(cons

(list ,nunber (car conmand))(<- setf t:parse (cdr spec) (cdr con¡nand))))(t
' (cons

(<- self r:default epec)((- sel.f ,:pars€ (cdr spec) coma¡d)))))
(definethod (pareer-flavor :nu.mll-stcons) (spec commd)

(cond
((<- setf ,:numlist? co¡mand)

(t

( cons
(list ,nu¡r1ist (car co¡r¡nand))
(<- self ,:pars€ (cdr spec) (cdr command))))

(cons
(<- s€1f r:default apec)
(<- s€If t:paree (cdr spec) con¡rand)))))

lt7
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(defnethod (parser-flavor lnu¡lj^etlcons) (apec coma¡d)
(cond

((<- s€lf ,:nu¡.lLgtl? comand)
(cons

(llst rnr¡nlietl (car comand))
- (<- self ,:palao (cdr spec) (cd¡ com¡and))))(r

(cons
(<- self t:default spec)
(<- self t lpa.rso (cdr epec) comand) ) ) ) )

(defnethod (parser-flavor :synbolcons) (spec conmand)(cond
((<- self t:synboL? comand)

(cons
(list rsynbol (car coma¡d))

_ (<- self ,:parse (cdr spec) (cd¡ comand))))(t
(cons

(<- s€lf r:default epec)(<- self ,:pars€ (cdi rpec) comand)))))
(d€fn€thod (parser-flavor :e¡rnJ.l,stcons) (apec comand)

(cond
((<- self r:s¡rnllst? connand)

(cons
(list I synlist (car co¡mand) )(<- self , :parae (cdr spec) (cdr comand))))

(cons
(<- sel-f r:default spec)(<- se}f , :parse (cdr spec) comand)) ) ))
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(defneùhod (parser-flavor :synllstlcons) (spec comand)(cond
((<- s€tf ,:synlistl? conna¡d)

(cons
(tist t eyn].istl (car comand) )(<- sslf t:parse (cdr spec) (cdr comand))))

( cons
(<- self r:default spec)(<- s€lf t:parao (cdr spec) comand)))))

(t

(t

FILE-TYPE
ScRIPT-ltÂüE
IITERilAL-[A}IE
EXTERIAL-I{ÂIIE

(defnethod (parser-ftavor :e¡rorcons) (spec comand)(1íst ¡$e¡ror))

Listirrg of the file c¡rrery.l

; This ls the Qu€ry nodule, It recsivee a comand descrlption
; fron th€ match€r, fi1Ìa in nisslng paranst€Ìs by askin! the; us€r, send information to the fllã ãysten and tire yApS-
; databases, and sends a etrlpped d.or¡n version od. the comand; to tho ldpac interface, for-nailboring to ldpac.

Grama¡ for a file descriptor :

(FILE-TYPE
(ScRIPT-[ATIE

(IIITERTAL-IAI{E ExTEn[ÂL-[At{E [d€fautt])
[(I[TERnÂL-rÁt{E EXTERIAL-IIüE laefautlj )

[ ( scRrPT-f,AüE
(If,TERI{ÂL-trÂ}tE EITERIÂL-rÂüE ldefautr])
[(ITTERIÂL-IüE ExrERrÂL-f,ue - 

t¿etautii )

l)

..1) ...1)
::= infilê | outfile
::= (identifler)
::= (identifier)
::= <id€ntifler>

I globfile

(defflavor query-f lavor
(no-f i1e-rnat ch
d-pattern
(nr¡mlist t(O I 23 4 6 6 Z S 9 10 1.! 12 tg14 16 16 1Z 1S 19 2O)))o)
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; Thia ia th€ nothod thet is called fro¡ th€ tratch€r.
(defnethod (query-f lavor : query-comand) (comand no-natch)

(cond
((<- database, :g€t-trace)

!<- uinterf t:paton (1lst,,þery: " comrand))((- uinterf r:crltoln,("processor time: ,, ,(/ (car (pti_ne)) 60)))))(let (¡)
(aetq r (<- self ,:flr-or-ask-fiLena¡oes connand))(eetq r (<- self ,:ask-unknocn-fll,enanee r))(tetq r (<- self ,:aak-patanetere ¡))((- matche¡

, :uatch-coma¡d-flnal.Ly (<- sstf ¡ :rebuild-for-final-rnatching x))(cond
((<- s€lf ,:all-infLles-erists? ¡ (car r) O)

59

i Ert€rnal nothods

(- self ,:updat€-fil€bindlngs r)
<- databas€ t :male-assigns) -

<- self ,:update-fl-letree ¡)

; Intotnal- methods

r))
; to r€novs nilrs in plot

cond
((<- database, :g€t-traco-acrlpts)

((- databas€ r :durn¡r-scripts)) ) ) )

; l{agked llst takes a nask, e.g. (t nir t t nlL) a¡d a llst of fiJ.enanes,
; e-.9. (fl f.2 f3 f.4 fS), and ¡ãturns a nes list of filenames rith somo of; the fiJ-enanes masked off, e.g. (f1 fg f4).
(defi¡ethod (query-fJ.avor :nasted-tist) (tiEt nask)

(cond
((null ltst)

nit)
((car mask)

(cons (car Ltst) (<- s€If ,:mask€d-list (cdr tist) (cdr nast))))(t
(<- self ¡:¡nasked-li¡t (cdr llst) (cdr nask)))))

; All-equal r€turns true if arr atons ln the arg'm€nt tist are arike.
(defnethod (query-flavon : alt-equal?) (ato¡n-l-ist)

(cond
((equal (length atom-Iisr) 1) t)(t

(apply rand
(rnapcar ,(lambda (r) (equal (ca¡ aton-list) x)) (cdr aton-l"ist))))))

; Âll-ext€rnal-nanes takes a flle descriptor and r€turns a rlst of arl; thê €rt€rnal fllenames in lt.
(defnethod (query-flavor :all-erternal-o"r"") (descr)(apply rappend

(mapcar

'(Imbda (x) (napcar ¡cadr (cdr x)))(cdr descr))))

; FJ-lenames-equal? takes a file deecrrptor and leturna t¡ue lf arr. the; ert€rnal. na¡nes Ln Lt are alike.
(definethod (query-flavor 

- 
:f ilenanes-equa1?) (file-descriptor)(<- sslf I :all-equal? (<- self r :ali-erternal-nanee tiie-dåscriptor)))

; llask-fi1e--descriptor tak€s a file descrlpto¡ and a nask pattern and.
; applles th€ nask pattern to each script-þart of the desciiptor,
; removing obsoLete externål nanes. Hhen rãady, it ¡eturns an upáated
; version of th€ file d€scriptor.
(defmethod (query-flavor :¡nask-f ile-descriptor) (descr pattern)(cond
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((null desc¡) nll)
((ne¡¡ber (ca¡ descr) ,(lnftl-e outfil€ gLobfile paraneter))

(cons
(ca¡ descr)
(<- sstf ,:nask-fl.le-descrl.ptor (cdr desc¡) (cdr pattern))))(t

(let ((r (<- s€If t:¡ûaðk€d-Liat (car descr) (car pattern))))
(cond

((equal (length r) 1)(<- eelf ,:nask-filê-descriptor (cd: desc¡) (cdr pattern)))(t
(cone

I
(<- s€lf rrnask-fLle-descrlptor (cdr descr) (cdr pattern)))))))))

Find-pattern tahes a coma.nd deecrlption and asks Bhat €rterna].
nanes should be useil for the infileg in the conmand. In the case
that all names at€ all-ke, there is, of course, no no€d to ask.
It s6ts ,patt€rn, to thê apptoprLate nask pattern.

(defnethod (query-flavor :flnd-pattern) (comand)
(cond

((null co¡uand) ntl)
((aton (ca¡ co¡nand))

(cons (car coma¡rd) (<- eel-f ,:flnd-patt€tn (cdr comand))))((equal (caa¡ comand) ,tnf i]-e)
(cond

((<- self ¡:fil-enames-equal? (ca¡ conmand))
(cons (car comand) ({- seJ.f ,:find-patt€rn (cdr comand))))(t
(eetq d-pattern ((- self r:ask (car com¡and)))
(cons d-pattern (cd¡ comand)))))

(cone (car comand) (<- self ,:flnd-patt€rn (cdr comand))))))

; Âsk takes a file descrlptor, pt€s€nts the dlff€rênt aLt€tnatl-ves for
; th€ €¡t€rnal fiJ-e nano and asks th€ us€r for ¡¡hich one it should be.
; If the user conJures up a n€F on€, an emorg€ncy e¡Lt Ls talßen and
; ,no-fils-nåtch, ía s€t to tru€.

(defnrethod (query-flavor :ask) (pattern)
(ret*

((all (¡enove-nultiple (<- solf ¡ :al1-external-names pattonn)))(y (<- uinterf t:proEpt (appendl aLl ,'tfhich fil6',) ,fll€)))
(cond

((nenber y aJ.l)
(cons

(car pattern)
(mapcar

¡ (lubda (r)
(cons (ca¡ r)

(napcar
,(lanbda (¡r)

(cond
((equal (cadr rx) y)

(list (car ¡x) (cad¡ x¡)))(t niL)))
(cdr ¡))))

(cdr pattern) ) ))(t
(setq no-file-match t)

r (infile (no-scrLpt (no-nane,y)))))))

; Updat€-comtrand tâ-kes a coma¡d ã.nd a mãsk pattern, tsmoves obsol€t€
; ertsrnal filenames flom the ínfile and globtlle descriptore, and
; letürns th€ updat€d comand.

(defnethod (query-flavor : updat€-comand) (conr¡ra¡d pattern)
(mapcar

, (lambda (r)
(cond ((atom x) x)

((urenber (car x) ,(i¡fl1e outfile gLobfile parameter))
; To get a uniforrn tr€atment of

(<- serr,,,,"r-tirå1å":::1il:lt:ï"ii:1";;"n'"'(t r)))
comrand) )

(t

; inflLe - outfile

; ecript-name
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; Âsk-flles-in-coma¡d takes a comand, ask for th€ nanes of the
; flles that ar€ curr€ntly d€fault€d fron non-natching scripts,
; a¡d r€turns tho updat€d comand.

(defnethod (query-flavor : aEk-f lles-l¡-comand) (comand)
(mapcar

¡ (]a.nbda (¡ y)
(cond ((ato¡u ¡) x)

((menber (car x) t(infl1e outfll-e globfile pararneter))
; Only inflleg can be defaulted,
; so this clauso often ends up in (t...).
; The purpose is to g€t (no-ecrlpt ...).

(cond
((equal (caddadad¡ t) tdefault)

( (, (ca¡ x)
(no-scriPt
(no-na¡ne ,((- uinterf ,:pronpt-cornãnd comand y nil)))))

(t
'(,(car x) (no-script (no-nane ,(cadadadr ¡)))))))

(t x)))
comand
nr¡¡¡list) )

; Flx-or-ask-filenames tak€a a conuard, and iterates through the infil-e
; descrlptors. For €ach unreeolved name choice it asks th€ usot and thon
; Bo€s through th€ connand, reroovlng several nano alt€¡natives. llhe¡
; leady, lt r€turns th€ updat€d comand,

(defnethod (query-f lavor : f ir-or-ask-f Llenames) (co¡mand)
(setq no-file-¡natch nil)
(prog (nen-conmand del-pat)

(setq new-comand cormand)
l-abeL
(setq d-pattern nil)
(eetq new-conmand (<- self ,:find-pattern n€s-comand))
(cond

((nulI d-pattern)
(return ner-co¡uand) ) )

(setq del-pat d-patt€rn)
(cond

(no-fi1e-natch (rsturn (<- self I :ask-fiLes-i¡-comand nes-comand)))
(t

(setq nen-comrand (<- aol-f ,:updat€-comand nee-comûnd del-pat))))
(go label)))

; Âsk-unknonn-filenames tak€B a com¡and and asks the user fol th€ €rtelna].
; names currently ropr€aent€d sith a ,*r, i.e, fiJ-enames that ssre not
¡ given ln the conrmand and could not be inferred from ecripts, tlhen ready
¡ it r€tu-rns th€ updat€d cornnand,

(def¡nethod (query-flavor : aek-r¡nknosn-f ilenamee) (comand)
(do

((first-part nil) (last-part comand (cdr last-part)))
( (null laet-part) f irst-þart)
(cond

((aton (car lagt-part))
- .(setq flrst-part (appendl fírst-part (car last-part))))
((a¡rd (member (caar ]-ast-part) ,(tnfll€ outfile globfile paraneter))

(equa1
(car (<- self ,:all-extelnal-nam€s (car last-part)))
r r,u¡rknown*) )

(setq first-part
(appendl flrst-part

(lsubst
(list

((- uinterf , :prcortrpt-comand (append first-part last-part)
(Length flrst-part) nil))

, *unkr¡oHn*
(car last-part)))))

(t
(setq flret-part (appondl fhst-part (car ì"ast-part)))))))

; Ask-pararnet€ra takes a co¡ûrand, asks fot values of param€tors
; curr€ntly 6iven aa ,*t and returna th€ updated coma¡d.

(defnethod (query-flavor :ask-paranot€rs) (comand)

61
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(do
((flrst-part nlt)
_(last-part comand (cdr last-part)))((null last-part) ftrst-part) -
(cond

((aton (car last-part))
_.(setq fLrst-part (appendl first-part (car laet-part))))((equal (cadar last-pãit) rr,un*¡osir*)

(s€tq filst-part
(appendl

fitst-part
(tlst

(caar last-part)
( <-_ ulnterf ., : proupt-comand. ( append f irst-part Last -part )(Len6th first-part) nif)))))

(aetq firat-part (app€ndl fLrst-part (car last-part)))))))
; Âsk-default€d-para.netera tak€E a co¡urand and aaks for the vû.lu€s of
; palan€ters that Idpac othernise can default. Its quo8tlons gives the
; Idpac default, e.g, ,'Sanpllng lnt€rya].? (Default de1ta.) > í. If th.
; u8€r hits Cf, only, that d€feu1t is used. fhen ready, Lt r€tu¡ns th€
; updat€d comand. Àsk-defauLted-param€t€ra is onry åupposed to bo uaed; Ln an_extrenely helpfut beginnei mod.e. Currently-it iå not call€d.
; fron Query-coma¡rd.

(defnethod (query-flavor : a¡k-defaulted-paraneters) ( con¡nand)(let (tenp)
(napcar
,(lanbda (x y)

(t

(cond
((aton ¡) ¡)
((aton (cadr ¡))
((equal (last x)

(cond
( (cadr x)

(eetq tenp
(t

(setq tenp
(cond

((equal terp
(t

(list (car
(t

x)))
comand
nu.nlist) ) )

r)
I (ldpac-default))

(<- ul¡terf t:pronpt-comand comand y (cadr x))))
(<- uinterf ,:plompt-comand comand y rXothing))))

"") ¡)
x) tenp))))

(defnethod (query-flavor :alL-lnfil_eg-e¡ists?) (com com-name nr)(cond
((null con)

t)
((aton (car con))(<- self r:all-i¡rflles-exists? (cd¡ con) con-nam€ (adatl nr)))((equal (caa¡ com) ¡infil-e)

(cond
(((- databass, :fil€-erLsts?

(concat
(cadadadar com)
(cond

((cad¡ (<- databaae ,:g€t-claus€-nr com-name nr)))(r,l.dl))))
(<- self ,lall-infiles-€rlsts? (cdr cour) con-nams (add1 nr)))(t
(<- uinterf ,:Fritol¡ (Iiet ,,[o such file: ,' (cadadadar con)))(<- self t:eÌ1-infllo6-exists? (cd¡ com) com-nane (add1 nr))nit) ) )(t

(<- s€lf ,:ã11-i¡fi1os-exists? (cdr cour) com-name (add1 nr)))))
(definethod (query-flavor :update-filebindings) (command)

(mapc
, (lambda (clause)

( cond
( (and
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(not (aton clause))
(nenbe¡ (car clause) ,(outfl,le globflte parameter)))
(napc

, (Ia¡nMa (scrlpt-desc)
(cond

((not (equal (car script-desc) rno-ecript))
(naPc

t (Ianbda (ilt-ext-pair)
(<-

f :;"::::Ì:::.i-f 
d-"c' ipt ( c ar scr ipt -desc ) )

(car int-e:t-palr)
(cadr int-e¡t-pair)))

(cdr scrtpt-desc)))))
(cd¡ clauge)))))

comand) )

(defmethod (query-flavor :g€t-outfil€-nane) (comand)
( cond

((nult comand) nil)
( (and

(not (aton (ca¡ co¡¡mand)))
(equal (caar comand) routflle))
(cadadadar comand) )

(t
(<- self , :get-outfite-nane (cd¡ coma¡rd)))))

(defiuethod (query-f lavor : get -list-of -f Llenanes) (type conmand)
(apply ,append

(napcar
I (la¡rbda (x y)

( cond
( (and

(not (aton x))
(equal (car x) type))
(1ist

(concat
(cadadad¡ x)
( cond

((cad¡ (<- database ,:get-clause-nr (car comand) y)))(r , l.dl)))))(r nir)))
comrand
nnh'list)))

Update-filetrq€ tales a comand, picks out the created files,(the outflles and globfites), and the parent files, (th€ infil€s),
and calls the file syst€n to update the file tree.

"Yr, Byx! Xar, Braxl" (An old, Sredlsh proverb.) Certal-n com¡ands
should have nore coroplicated effocts.

(def¡nethod (query-f lavor : update-f iletree) (connand)
(1et

((infiles (<- self , :get-list-of-filenanes rlnflÌs corn¡¡and))(outfl"Ies (<- self , :get-list-of-filena¡res ¡outfÍle connrand))
_(61obfiles (<- eelf , :get-list-of-fiLenames rglobftle comand)))
(napc

t (lanbda (gf)
(cond

((null (<- databas€ r:file-erists? gf))
((- databas€ I :ner¡-file-parents-and-klde
6f' , ()
(ca¡ co¡mand)))))

61obfiles )
(napc

t (lmbda (of )
(<- databaso I :ner-file-paronts-and-kidg

of
(append globfilee inflles)
(car conrnand)))

outflles) ) )

(defnethod (query-f lavor l rebuil-d-idpac-conmand) (co¡nmand)
(app1y tappend

(mapcar

03



64 Cltapter 8 Thc Source Cotle

, (lanbda (r)
(cond

((aton r) (list r))
((nenq (car x) ,(lnflLe outfile globflle paramete¡))(list (cadadadr r)))
((eq-uar (last r) t (ldPac-default)),o)
(t

(tist (cadr ¡)))))
comand) ) )

(defnethod (query-flavor ; rebulld-f or-f inal-¡natchlng) (comand)(let ((tup) (epec))
(setq tnp (<- seLf r:rebulld-ldpac-comand cormand))(setq spec (<- database ,:get-cãmand-sp€clflcation (car tnp)))((- parser ,tpare€ sp€c trp)))

Listirrg of the file r.ules.l

; Thls is the tuLe databases of the systen

(retq gLobaL-¡uleg , (

((note double plot -y -z)
(fact neesage ("P1ot the fiLes,' -x rraÌdrr -z ,,rlth o¡e PLoT coEnand,,,,,cM TIE Coül{Â[D PLOT n -y ú/ú -z,'. Ther€ i6 not futl Bupport for the comand pLoT,',

rrso you ¡rlll- not be queried for a1l parameters.")))
((check other half -hl -h2 -oh)

toat
-oh
(not (o¡ (equat -hl -oh) (equat -h2 -oh)))

(fact message ("You ahould hay€ pLott€d the tço halvea, nlse guyl")))
( (prepare-docunent )

(fact document-têxt O))
((docunent -x)
(docunent-tert -y)
(setq -y (appendl -y -r))(fact docr¡ment-t€rt -y))

( (rrite-docu¡rent -f i].ename)
(docunont-t€rt -tert)
(let

((trap-prt (flJ-eopen -fll€nare,,F")))
(rnapc

r(lanbda (¡)
(princ (list-to-strlng x) tnp-prt)(terpr tmp-prt))

-tert )
(ctose tnp-prt)))

( (patorn -r)
(paton -r) (terpr))

((nessa6e -x)
(renove 1)
(<- s€1f t:eave-yaps-lnfo -x))

((note start plnag)

(fact rressage ("If you tant a strange block length, uge Bl0cf,.,','In any casê you must start sith PLBEO.,')))

((note kilL plnag -file)
(fact nessage (!'Tou l€ft the com[and. pLüÂG r¡o¡king on the fite,'

-file ,,with kill-. you havs not altõrod the fils.t,)))
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))
(eetq ruLes ,(

(nf

; ---Asf,-----
((questlon enable)
(questlon a prlorl knorledge)

(cond
( (equal

((- ulnterf ,:pro!ûpt
,("Do you hav€ a¡ìy a priorJ- kaorledge of the systern")

(fact a priori knorledge exlsts))))
((questlon enable)
(a prlori knorledge e¡ists)

tsy¡þef) ry)

(let ((1o) (ht))
(aetq J.o

(<- uinterf t:pronpt
,(',llhat is your guese

(setq hi
((- ulnterf ,:pronpt

,("ghat J.s your guees
(fact ^(appendl r(guessed
(fact -(appendl r(guessed

((questlon enab}e)
(a priori knorledge exLsts)

( cond
( ( equal

((- uinterf , ipro¡opt,("Is the ayston identlfied L¡ a feedback loop?") rsy¡56f) :y)
(fact ldentlfled ln feedback))))

((questlon enable)
(a priorl knorledge e¡lsts)
(cond

( ( equal
((- uinterf ,:prompt

,("Can th€ ÉyÉten be viewed as a Linear ayaten?")
(fact systen nay be linear))))

rsyrbol) ry)

((question enable)
(a prlorL knortedge e¡iets)
(cond

( (equal
((- ulntelf ,:ploEpt

'("Is the purpos€ of the identiflcatlon controL1or dealgn'r)
I synbol)

'y)(fact identification for controller deslgn))))
((questlon enable)
(question results of coherence test -fl -f2)

. (let ((x) (y))
(setq x

((- uinterf ,:prompt
'("Loser Ifutrit of interval Fhor€ th6 coherence Ie"

"grsat€r than -O,7!') ¡nunber))
(setq y

((- uinterf , iprompt
,(r'Upper lùnlt of interval nhero the coh€r€nco is"

'r6r€ater than -0.7") ¡number))
(fact fact coherence-li¡lts -ft -f2 ^x ^y)))

((question enable)
(questl"on results aepec insignal -f1)
(let ((r) (y))
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(setq r
(<- ui¡terf r:proryt

, ("Locer llnit of inte¡vaI Bh6r€ th€ specttal density is,','hígh,') ¡nr¡¡¡ber) )(eetq y
((- ui¡terf ,:pronpt

,("Upper-linit of LntervaL rrhere the ap€ctral d.€n6ity is'rI'high") tnumber) )(fact fact aspec-Iinits -fl ^r ^y)))
((question enabLe)
(questlon numbel of st€ps to glide -f1 -f2)
(Iet ((steps))

(setq steps
(<- uinterf ,:prorpt

,('rllhat ls the r-cootdlnate for the zoro-ctossilg,,)
rnr¡mber) )(fact fact slided -f'1 -Í.2 ^steps)))

((- (questíon enable))
(question Dt ldontlficåtlon lssuLt -fll€)
(Let ((filenane (concat -fLle ,',t,,)) (lossfunc) (atc))

(cond
((probef filenane)

(setq flle (tnfile fllename))
(do

((e¡pr (raton flte) (raton file)))
((equal erpr ,ÂIC)

(setq aic (raton flle))
(cloge flle))

(cond
( (a¡rd

(equal erpr ILOSS)
(equal (raton ftl€) ,FUlcTIof))
(setq lossfunc (¡aton fiLe))))

(do
o
((and (> (tyipeek file) 64) (< (tytpeet file) 91)))(ryi fit€)))

(fact fact rnlíd-data -fi1e ^aic -Lossfunc)))))

((question enable)
(question nt ldentificatLon result -fl.le)
(let ((fllsname (concat -filo ,'.r,,)) (lossfunc) (atc))

(cond
((probef fil"ename)

(setq file (inftle filename))
(do

((expr (raton file) (raton ftle)))((equal erpr rAIC)
(eetq aic (raton fils))
(close file))

(cond
( (and

(equal expr ILOSS)
(equal (raton fit€) ,FuflcTron))
(setq Lossfunc (¡ato¡n file))))

(¿o
()
((a¡d (> (tyipeek file) 64) (< (tyipeek file) 91)))(tyi fir€))))(t

(setq aic ((- uinterf r:prompt ,("lthat is the ÂICr') rnr¡mber))
(setq lossfunc ntl)))(fact fact nlid-data -fil-e ^aic ^lossfunc)))

((question enable)
(question }oss function -syst)
(let ((loss-func))

(setq ì.osa-func
(<- uinterf ,:prompt

,("llhat is the value of the loss function,,) rnumbe¡))
(fact fact rval-1-loes-fr¡nc -ay6t ^loss-fünc)))
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((question enable)
(quectLon lsngth of -ftl)
(let ((¡))

(setq r
(<- uintsrf ,:pronpt

' (rrLhat ls th€ tho
(fact fact 1en6th -fll

((question enable)
(questlon reaul"ts of ccoff -fil)
(let ((dlrect-tern) (feed-back))

(setq dlrect-term
(cond
((equa1 (<- uinterf ,:prorpt

,("Is there any correlation Ln zero") ,sJ'nbol) ,y)
r)

(t ,f)))
(!etq f€€d-back

(cond
((equal (<- ulnterf ,:pronpt

,("Is there any correlation for negatl-ve values,') ,sJ.rtrbol) ,Jr)
t)(t ,r)))

(fact fact feed-back -fiL ^fesd-back)
(fact fact dlrsct-terú -fil -di¡ect-tern)))

((question enable)
(questLon loss for -resf -type file)
(let ((loss))

(setq loss
(<- uinte¡f ,:pronpt ( ("Lhat is the value of"

"th6 lo6s function forrr ,-reef) rnunbe¡))
(fact fact -typ6 has loss -resf ^loss)))

((question enable)
(question fixed aic -syst)

(1et ((aic))
(setq aic

(<- uinterf ,:prompt
t("Ilhat ls the value of the AIC") ¡number))

(fact fact fired-aic -syst ^aic)))

((fact length
(fact length
t€5t
(nunberp -len)
(renove 2))

((fact length -fit1 -Ien)(fact empled -fi12 -fiLl -sr)
t€st
(nunberp -Ien)

(fact fact length -f112 -(fl¡ (divide -len -er))))

((fact length -f1 -11)
(fact length -f2 -I2>
t€st
( and

(not (equal -fl -f2))
(not (equal -11 -12)))

(cond
((not (nu¡rberp -11))(fact rneseage ("The l-€ntth of the file" -fl "ís unknonn

,'Iead to troubl€ later on,,')))
((and (numberp -J.1) (nunberp -t2))
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(fact nessage ("The files,,-f1',and,'-f2,,are not €qually lonß.,'
rrYou nust CUT one or both before uslng an ld€niificatlon,',,a16ortthn.,,)))))

((note Lnterpt€t stat)
(fact rnessage ("If narimum or ninirnurn deviate very much fron neanrrl,,this may indicate outliers.,,)))

((note pick rat€s nuat be equal -r1 -r2)
t€Bt
(not (eq¡¿1 -rt -r2))
(fact message ("You nust plck the insignal and outsLg.nal nith the samerl

"frequency. Thls rrlll not ¡rork. pICK once again.,,)))
((note select tno int€r€sting regions)

(fact measa6e ("I, suggest that you try to ssl€ct tro differ€nt t€gionslrrthat are, f¡ee of atrânge dlsturbances and other things,'rithat night not bo patt of th€ r€al syaterû b€havl.or.rrrrïhis can onJ.y be done if the file ís lon6 enough, i.e,,r'
"Lf th€r€ is any noise, sone on€ hund¡ed ¡oints:,'i))

((note tco interesting regions)

(fact nessage ("Select the tEo regions. If you canrt fi¡d any,'rrgood choice, just tåke th€ first and second ialf of,'rrthe data files, You nust CUT out tso regions if,'rryou nant to do crosa vaLidation later.,')))
((note cut insignal of first hal.f -r)(fact length -r -len)

( cond
((and (nunberp -J-en) (> -ten SO))(fact nessage (',Us€ CUT to cut out the first half of the,'ln the fil_e,' -¡ ,'. Us€ flrst record = 1,,numb€r of ¡ecords =,, ^(ftr (tlmes -Ien O.SO)) ,,.,,)))((and (nunberp -Ien) (< -len 5O))(fact nessage (,'The ftle is probably too short to us€ for a,lI'neaningful cross valídation,,')))((equal -len runknorn) -

(fact message (,'Uso CUT to cut out the fl.rst half of th€ input signaL
"in the fils" -x,'if the file is not too shoit.',))i))

((note cut insignal of second half -¡)(- cut-fron I .-)
(fact nessage (',Us€ CUT to cut out the s€cond. half of th€ input stgn¿¡h

"Ln the fil€'r _r ".,,)))
((note cut or¡tsignal of flrst half -r)
(fact message (,,Use CUT to cut out th€ first half of th€ output signa]-,,Úin the f11e,, _r il.rr)))

((note cut outsignat of second half -r)(- cut-from 1 .-)
(fact message ("use cur to cut out the second half of the output signar,'

" in the f tle,, _x ,, . ,,) ) )

((note xval-1-cut -filel)(fact cut-fron 1 - -filel -atart -Iength)
(fact nessage ("The first part of the fil-e you cut out statted at,'

-sta-rt rrand had J.engthr' -length " . ") ) )

((note ea¡lier cut -fiLe)(fact cut-fron - -fll-e -x -start -length)
(fact message (,,Th€ låst fl1€ you CUT cas,'-x ", th€ starting collrtnn,,

-atãrt I'and th6 rocord lengthr' -length ",',)))
((note earlier xval-1-cut -)(fact xval-1-cut - -fi1e -Io -n)

input signal.,'
mdrl
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(renove 1)
(fact neseage ("The last file you CUT cas,'-file,', the startirß columr,'

-J'o "and tho l€cord loRgth" -n ".")))
((note ea¡1ie¡ ¡val-l-cut -flle)(fact cut-fron 1 -flle -r -start -leneth)(-(fact ¡val-l-cut - - - -))
(remove 1)
(fact neaaage (r'Tho last file you ctrr cas,'-file',, th€ BtaÌti:lg coll¡lm,'

-atãlt "and the record length,, -length ,,.,,)))

((note cut out second part)

(fact message (,'Cüt out a patt of the resLduals fi.le. Choos€ a partrrrrthat naB not us€d in the paranster estimation.',)))
((note renove trends fron -¡)
(fact rnessage ("Uso th6 TREf,D comand. to renoye anyrr,'tr€nds ln" -r tr,,,)))

((note remove ttends fron socond. half -r)(fact cut-fron 1 -¡ -xl - -)(fact cut-fron 1 -¡2 -r1 - -)(fact trends-¡enovsd - -¡2 -o¡der)
teat
(not (equal -r -r2))
(renove 1)
(fact message
("0n the othe¡ half (,'-x2',) you renoved trend.s of order" -order,'.,')))

((note check no t¡ends in -¡)
(fact nessage ("Ilake sure that thsto ar€ no trends left in" -r,,by pL¡T.")))

((fact trends-renoved -r tronds-tomoved -y -order)
teat
() -order O)

(fact message ("You renoved trends of an ord.er higher than O. Thl-s"rrnay sugg€st that the process nas not in statlonarity.,'
"ïhe nodel nay not be valid for control purposes.,,)))

((note do coh)

(fact message ("Check that it is possible to get reasonable results,lI'by nalrilg-a cohe¡ence test. TÀe coherence must bo largor,'rrthan - 0,7 íf you are 6oing to us€ the t€su].ts in a,lrrpsram€ter astlmation a¡d yon Es€ onê input slgnal"I'a¡d orpqct a deteruinistic li¡eal nod€l, Us€ ñr¡mber of,'
"lags = 20 - 251, of the nu.uber of dàta potnts.,,)))

((note do aspec)

(fact nressage ("check that the input has ercited the system sufficientry,,,'by eramining the input sp€ctnrn r¡ith ASPEC.,')))

((fact coherence-I"imits -f.l -f2 -locohli-n -hicohti_n)(fact aspec-li¡its -fl -Ioasplim -hiaspli-u)
(fact fact llmits -f1 -f2 ^(cond ((< -locohlin -loasplim) -loasplirn)(t -locohlin))

^(cond ((> -hicohli-n -hiasplim) -hlasplin)(t -hicohlir))))
((note do ccoff)

(fact nessage (,'Ch€ck for dit€ct terEs or time delays by making a,'rrcrosa corrêlation test Eith CCoFF on PREHHITEnõd,'
',i¡puts and outputs (use the nacro pREIIHITE). The crose,'rrcorrelation betc€€n input md output should pass.l,'through the origin.,')))

((note slide corrêct numb€r of steps -f1 -f2)
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analyze nodel -this)
nlid-data -fite -aic1 -)
nlld-data -thls -aic2 -)
identified-fron 1 -flle - - -orderl)
idsntifisd-fron t -this - - -order2)
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neasut€ment elrord.rl
")))

(fact Bllded -1! -t2 -steps)
t€st
(not (eq¡6¡ -steps O))

(fact neeaage (,'Slido the fitss,' -ft "and,, -f2 ,'so that the correlatLonrl
'rbecomes vlsibly larg€r than zsro in the point 1, l..o.r,'
'tuss SLID nitht'-stePs t'.t'¡¡¡

((note start patan€t€r estieation)

(fact neesage ("Pa¡aneter estlnation rnay be startod. Ua€ the l{LID,lrrcomand to fit nodels of IiCREASIIG order, Look at th€"rrparabet€rs and the €stimâted unce¡talntLes. À nínimal'l,'AIC iE s 6ign that th€ model o¡der ts high enough.,')))

((fact resfll€ -res -)(resld-file-llst -lia)
test
(not (nenbe¡ -res -Lie))
(renove 2)
(fact resld-flle-Ilst ^(appendl -]"le -res)))

((fact id€ntifled-f¡o¡¡ -nÌ -sys - - -order)(systen-Iiat -nr -syslis)
t€at
(not (aEgoc -eys -eyslls))
(renove 2)
(fact system-list -nr ^(appendl -syslis (list -sys -order))))

( (resid-file-1ist -res)(fact res-file -f)
têat
(not (nenbe¡ -f -res))
(remove 2)
(fact rsa-fll€ '(cona -t -res)))

( (noto
(fact
(fact
(f,act
(fact
t €st
(and

() -aic2 -aicl)() -orde¡2 -o¡de¡1))

(remove 1)
(fact nessage ("Th€ nodel ord.er seens to be high €nough, according to,'

"th€ AIC-t€st.")))
( (note rhlte residuaLs)

(renove 1)(fact nessage ("If the order Ls hlgh enough, the ¡esldua].s Blll b€ Ehito,,,
'rl.e., their autocorrelation close to z€ro except at,l
rrtaü. É z€ro. flotê that snaIl residuala du€ to qüantization,'
"niII not bs rhite.,')))

((note interpret resid plot)
(remove 1)
(fact nessage (,,Large síngle residuals nay be caused byt'If there is any, renove th€m Fith PLIIAG

((note transfelfu¡rction B / A -syst)
(fact nessage ("use SPTRF ... <" -syst ilB

'rresponse fíl€ fÌon,' -syst
((fact frequency-r€sponse -fi1e -syst)(bode-plot-tist-ba -ba)
t est
(not (nernber -file -ba))

/a to produce a frequ€ncy'l
)))
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(renove 2)
(fact bode-plot-Lirt-ba'(appendl -ba -ftle)))

((note lnterpr€t bodo plot ba)(bode-pIot-li¡t-ba -ba)

(renove 1)
(fact neasage ("PIot the frequency t€spons€s for all systens ln[

"one diagran, Uee the comand BoDE,, ^(r€v€rs€ -ba) ,'.,,)))

((note transferfunctlon C / A -syst)
(fact neesage (rrus€ SPTRF ... <'r -syst ,,C / A to produce a ftequ€ncy,r

"response file fron" -syst ,', fol th€ noLse influence,,,)))
((fact noise-reaponse -f1le -syst)(bode-plot-1lst-ca -ca)
teat
(not (¡nenbe¡ -flle -ca))

(renove 2)
(fact bodo-plot-llst-ca ^(appendl -ca -ftte)))

((note interpret bodo plot ca)
(bode-ptot-list-ca -ca)

(renove 1)(fact nessage ("Plot the frequency respons€s for the noise l-nfluenco of,'
"aJ.l systens ln one diagran, Uss tho comand B0DE'I
- (rsveree _ca) r' . ") ) )

((note co¡npare sith det€r -slmulated -reaL)
(fact nessage (,,Th€ si-úulated

7l

Itthe roaf- outpu
"another model,.

" -s{mulat€d "should
the ayatenrrr -real ,'

eê seLl Flth"
not, try"

signal
t from,')))

asr
If

((note coherence test -insl -outsi)(fact Ii¡its -Lnsi -outsi -lon -high)
(fact rnessage (,'Th€ O.7 limits of the insr,¡rhich you have identlfied

ignal and outsignal-,,
flon" 'r(" _in3i _outsi r')'rrrüerr-los 'Ito" -high,'. Thls is the interesting region in,,,'the Bode diagran.,,) ) )

((suggest cross va.I-idatlon or mJ.ld)(-(- cut-fron 1 .-))
(renove 1)
(fact messaSe ("You nay perforn anoth€r estj-nation sith å high€t"rnodel o¡der.")))

((suggest cross val.ldation or nlid)(- cut-fron 1 .-)
(renove 1)
(fact nessage ("You nay porforIn anoth€r esti-uation nith a high€r',rrnodoL ord€r, or you may start a croas validaiion,,

"¡rlth the part of the signal you have not used. forÍ
"est imation . ',) ) )

((note cross validatlon)
(- (fact cut before estimatlon))

(fact message (,,You can not cross validate because tl'o data set6,l,,aÌ€ not available.,,)))

((note cross vatidation)
(fact cut before estinâtion)
(systern-list 1 -syslis)
t ost
(> (length -systis) 1)

(remove 1)
(fact nessage ("The follor¡ing system flles are available for,,rrcross validation: r,

^(mapcar rcar -ayslis) ,'. The c¡oss val-idation"
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((note remove trends for xvaL-l -fll)(factcut-fror¡1----)
(systen-Iist 1 -syslls)
t€at
(> (1en6th -syells) 1)

¡ (renove 1)
(fact neaaage ("Renovs th€ trends from the compl€t€ lnslgnal,'rrand outsl-gnal, for cross validation.,')))

((note conput€ crons valldation residuaLs)
(xvat-1-ree 1d-f iI-e-list -res)(systen-liet 1 -sys)

(let ((systens))
(do

((resids -¡es (cdr roslds))
_(syst (napcar tcar -eys)))((null resids)
- (setq aysterns syst))

_ (setq.syst (Eêgneiwen (car reside) syst)))
(¡emove 1)
(cond

(systens
(fact nessage

("Compute residuals uslng the conpl€te input and outpüt,'rrsígna1s and the,'
^(cond ((> (J.ength systems) 1) ,'systens,') (t ,'systen,,))
-systens,'.,'))))))

; Flnd ninlmal ÂIC

((fact nlid-data -syst -aic -)(- (alc-rninimr¡n - -) )
(fact aic-minimurn -syst -aic))

( (aic-ninim¡n -syst -aic)(fact identífled-fron I -sy3t - - -o¡der)(- (aic-ninlnn¡m-get -))
(fact alc-minimum-s€t ((-syst -order -aic))))

( (aic-¡ninfnr¡m-set -s€t)
(aic-mini¡nun -syst1 -aicl)(fact nlid-data -syst2 -aic2 -)(fact idontified-from 1 -syst2 * - -o¡der2)
t€st
( a¡rd
(< -aic2 -aic1)(not (member (tist -syst2 -order2 -aic2) -set)))

(rernove t 2)
(fact aic-minimum -syst2 -aic2)(let
((result nlL))
(¿o
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'rLs started ¡¡ith ths cormand TREf,D, rhere tr€nds ar€"t'tomoved fron th€ entlre files and loss functionc ¿rerl
"corlrut€d for th6 second half,',)))

((note cross val-idatlon)

(renove 1))

((note renove tr€nda for rva].-l -fll)(fact cut-from 1 -¡ -fil - -)(fact t¡ende-renoved - -¡ -order)
(systen-J.lst 1 -systis)
tost
(> (length -syslis) 1)

(re¡nove 1)
(fact message ("Ealliel you removed trend.s of ord€r,' -ord€l ,'on a fiLe,,rrcut fromrr -fll ". It is advisable that you do th€ sane'lI'nos. [) ) )
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((t¡np -set (cdr tnp))
(res ()))

((nulI tnp) (eetq resuJ.t res))
(cond

((< (caddar tnp) (plus -aic2 (timee O.OS (abs -aic2))))
(aetq res (appendt rsa (car tnp))))))

(s€tq resuLt (cons (llet -syst2 -ordat2 -aic2) result))
(facü aic-nini-num-set ^t€sul,t) ) )

( (alc-nlninun-set -set)
(alc-ninimun -systl -aicl)(fact nlid-data -ayst2 -aic2 -)(fact identified-frou 1 -Byst2 - - -order2)
test
(and
(>= -aic2 -aic1)
(not (nenber (Ilst -syst2 -order2 -alc2) -set))
(< -alc2 (plus -aic1 (ti-nes O.OS (abs -aicl)))))

(renove 1)
(fact ¡ic-nlni-nr¡¡n-set -(appendt -aet (llct -syst2 -order2 -¡tc2))))

; Flnd nlnlmaL loss fr¡nction of rval-l

73

((fact xval-l-resfile -resf -
( ¡val-1-res id-f ite-list -lie
test
(not (nenber -sys -llst))

sys )
t)

(renove 2)
(fact xval-1-rseid-flls-Iist -(appendl -list -sys)))

((fact xval-l has loss -resfc -loss)(fact xval-1-¡esflte -resf -syst)(fact xval-l-cut -resfc -resf - -)(- (xvaL-1-nintnr¡n - -))
(fact rval-1-nini-uun -syst -Ioss))
((xval-l-ninimun -syst -Ioss)(fact identified-from 1 -syet - - -o¡der)

( - (xvat-1-nini-rnum-set -) )

(fact rva-L-1-nini-mun-set ((-syst -o¡de¡ -loss))))
( (rva1-1-mininù¡n-set -set )
(xval-l-rninimurn -systl -lossl)(fact xval-l has losÉ -resfc -1ose2)(fact xval-1-reefile -resf -syst2)(fact xval-l-cut -re€fc -resf - -)(fact ldentified-f¡on 1 -syst2 - - -order2)
t est
(and
(< -1oss2 -losst)
(not (¡re¡rber (list -syst2 -order2 -1oss2) -set)))

(remove 1 2)
(fact xval.-l-nlni:rum -syst2 -Ioss2)
( lst

( (resul-t nil))
(do

((trnp -set (cdr rnp))(res ()))
((nuJ.l- tmp) (setq result res))
(cond

((< (cadda¡ tnp) (ptus -1oss2 (tlnes o.oS (abs -Loss2))))
_ (setq res (appendl res (car trnp))))))
(setq result (cons (list -syst2 -ord;r2 -loss2) result))(fact tval-l-ninimun-set -ràsult)))

( (xval-l-mini[um-set -set)(xval-1-mlnimu -syat1 -1oss1)(fact xval-l has loss -resfc -Ioss2)(fact xval-l-resfile -resf -syst2)(fact xval-l-cut -resfc -resf - -)(fact identifled-fron 1 -syst2 - - -order2)
t€st
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( and
()= -1oss2 -lossl)
(not (nenbe¡ (list -syst2 -o¡der2 -1oss2) -get)))(< -Ioss2 (p1us -Iossl (tln6s O.O5 (abe -loss1))))

(renove 1)(fact xval-1-nini-murn-s€t ^(appendl -sêt (list -syst2 -ord.€r2 -l-oss2))))

Find nlnLna]. Ioe¡ function of rval-2
((fact ¡va1-2-resfl-le -reaf -sys)(¡val-2-resid-f lle-Ii¡t -1lst)
t€at
(not (nembsr -sys -Iist))
(re¡nove 2)
(fact xval-2-rssid-file-Iist ^(appendl -l-ist -sys)))

((fact rval-2 hae logs -¡esfc -loss)(fact xval-2-resfl.le -reef -syst)(fact rval-2-cut -resfc -resf- - -)(- (¡val-2-uininu¡ - -))
(fact rvaL-2-ninlmum -syst -loss))
((rval-2-nini-uun -syst -loss)(fact identtfied-fror 2 -syst - - -order)(- (xval-2-nini-uun-set -))-
(fact xval-2-nini-¡num-set ((-syst -order -loss))))

( (xval-2-rni¡rimu-set -set )
(xval-2-nini-uum -syst1 -lossl)(fact xval-2 has loss -resfc -Ioss2)(fact xval-2-resfile -resf -syst2)(fact ryal-2-cut -teafc -¡esf'- -)(fact identified-from 2 -syst2 - - -orde¡2)
test
(and
(( -1oss2 -Lossl)(not (menber (liat -syst2 -order2 -l-oss2) -set)))

(renove 1 2)
(fact xval-2-ninimun -syst2 -1oss2)(Iet
((result nil))
(do

((tnp -set (cdr rnp))
(res O))

((null tnp) (setq result res))
(cond

((< (caddar tnp) (plus -1oss2 (tl¡res 0.OS (abs -toss2))))
_ (setq rêB (appendl ¡es (car trnp))))))
(setq result (cons (List -syst2 -ordãr2 -!oss2) rosult))
(f act xya-l--2-ni¡lmu¡n-set -rãsult ) ) )

( (xval-2-niniuum-set -set)(xval-2-ni¡inr¡m -syst1 -loss1 )(fact xval-2 haa loas -resfc -l-oss2)(fact xval-2-resflle -resf -syst2)(fact xval-2-cut -resfc -resf- - -)(fact id€ntifl.ed-from 2 -slat2 - - -o¡der2)
test
( a¡d
()= -1oss2 -tossl)(not (me¡rber (J-íst -syet2 -order2 -1oss2) -set)))(( -1oes2 (plus -lossl (times O.05 (abs -loss1))))

(re¡nove 1)
(fact xval-2-mini¡num-set -(appendl -set (list -syst2 -ord.er2 -Ioss2))))

((note xvaL-2-cut -)
(number of original -nrl)
(number of xval-l -nr2)
t€st
(not (equal -nr1 -nr2))
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(renove 1))

((note xval-2-cut -fil)(fact cut-frou 2 - fil -Btalt -no)

(renove 1)
(fact meseage ("The last cut in the second part of the closs validatilon"rrsas statt ãtrr -Btalt rrand nunb€r of records,, -no t,,")))

((note xval-2-cut -flI)(fact cut-f¡on 1 - -fll -Btart -no)

(fact nessage (',Start the second part of thè cross validation by cuttlng,'I'out a palt of the fiLe" -fl1 ,'you hav€ not identified on,,
"earlier. For the fi¡st estlmation you r¡s€d', -no ',points,lrrstalting atÍ -start ',. The idea Ls to estinate nodelsrlrron tpo halves and to conput€ th€ 10ÊÉ functions ofrl
"the residuals using tho oth€r halves.,')))

((fact ¡val-1 has ]-oss -resf -loss)
(fact fact rva.L-l has-loe¡ -resf -loss))

((fact rval-2 has loas -resf -loss)
(fact fact xval-2 hae-loss -resf -loss))

((fact nlid-drta -syst - -loss)
(fact fact ori6inal has-loss -syet -loss))

((fact -type has-loss -resf -loss)(- (number of -type -))
(remove 1)
(fact number of -type 1))

((fact -type hae-loss -resf -Ioss)
(nunbe¡ of -type -nl)
(re¡nove 1)
(renove 2)
(fact nunber of -type -(+ -nl 1)))

((nr¡nber of original -nr1)
(nr¡mber of ¡va].-l -nr1)
(fact fact xval-l perforned))

( (fact ¡val-2 may be perforned)
(fact xvaÌ-1 perforned)

; Trick rule

; Trick rule

7lt

(fact nessage ("You should nor c
"and corpute loss

((note earlier ordera - -)

; Trick rule

nodels of th€ s€cond half"
J.ons ualng the filst half.")))

omputo
fünct

(fact message ("f,on run !{LID on a part of the signal not êatli€r used,,,)))

((note earlier orders - -)(- (order-Iist -))(syst€n-Ìist 1 -list)
'(fact order-l-ist ^(napcar rcadr -llst)))
((note possible earlier o¡ders)(orde¡-list -list)
(note xval-2 nodel - -order)
t€st
(rnember -order -l,ist)
(re¡novo 1 2 )
(fact order-list ^(p6gnshnen -order -list)))

((note possiblo €alLier orde¡s)
(order-list -list)
test
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(not (nuÌI -ltst))
(fact measage ("üodels of ordor" -Iist "should be hmdted.,')))

((nots cut for loss conputationa -filel -flte2)(fact cut-frorn 1 -fil-e2 - -et -len)

(fact nessage ("To €llninate lnitial translents"
"CUT out th€ last 80 percent of the file,'-fllel ,', i.e.,,'
"startlng columr =" -(fir (times O.2O -len))
,rand record length =" ^(flx (tin€s O.8O -I€n)) ,,.")))

Declde nhich modeL to choose

((note interpret result table)
(nu¡nber of rval-2 -nr)
(nurnber of xval-l -nr)
(rval-2-mlnlmum-set -s1 )
(rval-1 -¡nlnimr¡m-set -s2)

(Iet
((xval-2-set (sort -sl ,(Ianbda (x
(xval-l-set (sort -s2 , (lambda (¡

(ao
((a rval-2-set)
(x xval-l-get))

( ( cond
((or (null a) (null x))

adr
adr

c
c

v
v

(< (cadr x) (
(< (cad¡ r) (

v
v

)
)

(fact message ("Since th€ tl'o cross validations do notu
"coincide th€ results are not trustsorthy."))

t)
((equal (cadar a) (cadar ¡))

(fact xval-l and ryâ1-2 coincide ^(caar a) -(cadar a))
r)))

(cond
(() (cadar a) (cadar r)) (setq x (cdr x)))(() (cada¡ x) (cadar a)) (setq a (cdr a)))))))

((xval--l and xval-2 coincide -mod -ord)
(aic-mininum-set -sot)
(Iet ((ss (sort -set ,(tambda (x y) (< (cadr x) (cadr y)))))

(res O))
(do

((aic-set ss (cdr aic-set)))
((or (nulI aic-set) (equal (cadar aic-set) -ord))(setq res (cada¡ aic-set))))

(cond
(res

(fact fact best rnodel -¡rod -ord)
( r ac'ù ne a sas"' 

i i ünili*n*i;*"$"$å"ili"iii:å:it Ï:' 
"

-ord ".")))(t
(fact fact beet modeL -nod -ord)
(f act messas" t 

iiüiirili#i!il"-!î!l+ï" å:":""1î":;b1v,,rh€ 
b€st''

'sith the loss firnctlons.,,))))))
((note interpret result tabl-e)
(nunber of xval-2 -nr1)
(number of xval-l -nr2)
t€st
(not (squ¿1 -nrl -nr2))
(¡emove 1))

((note create step signal for monte carlo -file)(cut before esti¡nation)
(fact length -file -len)
(nurnber of xval-2 -nr)
(nunber of xval-l -n¡)
t€st
(numberp -ten)
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(renove 1)
(fact nessage ("Use If,SI, STEP, and I to cr€at€ a etep inslgnal"I'fo¡ use in a llonte Carlo sinulation of st€p roepons€s.rl

"Use If,SI to crsat€ å st€p input of l€ngth" -len ".")))
((note create etep slgnal for üonte carlo)
(nunber of orlglnal -nr)
(- (cut before esti:uation))

(renove 1)
(fact nessage ("Us€ IrSI, STEP, and I to croate a st€p lnsigna1"

"for uee Ln a llonte Carlo slnulation of step responses.")))

((note etep r€spons€ dl.stribution of best ¡¡odel)

(fact nessage ("There should not bo too nuch devlatlon in th€ step"
"respons€s, If there ls, the nodel may not bs useful."
riEonev€r, if the si$aLs are sho¡t, th€ static gain"
"may hay€ some variation.")))

((note t¡anaferfunctlon dlstrLbution of best nodel)
(fact lfunita -fl -Í.2 -1o -hi)
(fact rn€ssag€ ("If the trilsf€r functions do not colncid€ in th€"

rrinterval." -lo rrto" -hi "the¡e Day bo aom€thing vrong.")))
((note traneferfunctLon dLstribntion of best nodel)
(-(fact coherenco-l,irnlts -f1 -f2 -lo -hi))
(fact message ("If th€ transfer functions do not coincide in the"

'rnedl.nm frequencies thsro nay be something rrong.")))
((note try to fl-x a paraneter)

(fact message ("If th€re ar€ any paramsters, shose values are as sna1l"
"as th€Lr variances, try to set them to z€to, Fith th€"
"FII subcomand in IíLIDSC.,,)))

((note try to fl¡ anothor patalr€te¡ -systl)(fact fixsd-alc -syst1 -aic1)(fact best rnodel -syst2 -)(fact nlid-data -ayst2 -aic2 -)
test
(> -aic2 -aicl)
(rernove 1)
(fact nessage ("It r¡orked fi¡e to fix one patam€t€r. If there is another"

"parameter shich is as snall as its va¡ianc€, try to FII",,it too.,')))
((note try to fix anoth€r param€t€t -systl)(fact fixed-al.c -syst1 -aic1)(fact best model -syst2 -)(fact nlld-data -syst2 -aic2 -)
tost
(< -alc2 -alc1)

(remove 1)
(fact message ("The last FII didntt pork. Do not us€ this model.',)))

((note conunon sense valldation)
(fact bsst nodel -model -order)
test
() -order 4)

(fact message ("You have fitted a model l'ith the ordel'r -order "."
"llaybe you should be suspicJ-ous about Éuch a hi6h'l
,'¡nodel order . ,,) ) )

((note check consistency)
(fact b€st model - -order)
(guessed 1o¡¡er model order li:¡it -lorguess)
teat
(( -ordet -lowguess)

(fact nessage ("You have fitt€d a nodol Eith"
rra los€r ord€r than you¡ a priori guesa.")))

ll
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((note check consistency)(fact best nodeÌ - -orãer)
(6ueseed upper nodel o¡der llnlt -upg.ness)
teÉt
() -o¡der -upgueee)

(fact nessage ("You have fltted a modol nith'l
"e higheÌ order than your a priori 6uess,,,)))

((note croes validation)(- cut-fron I .-)
(fact nessage (,,If you Eant to perforn a ctoss validation you"I'should pick out anoth€t interestin6 region'of the,,

"slgnals and use it fo¡ a ner fltting piocedure.,')))
((note chooee tûodel)
(aic-minínu.n -syst -)
( - (resvar-mini¡r¡¡n - -) )(-(¡val-1-nininr¡n - -))
(fact uessage (,'PtobabLy th€ best nrodel is that in the file" -syst

", according to the ÂIC.")))
((note rvat-l nay be perfonned)
(fact xval-1 perforned)
(- (fact cut before estimation))
(fact neseage (,,You can not crosa validate because tso data sets"rrar€ not availab1e.,')))

((note xval-1 may be performed.)(fact xval-1 performed)
(fact cut before estimation)
(number of original -nrl)
(nu.mber of rval-l -nrl)
(¡ernove t)
(fact message ("The foll-o¡¡ing syst€n files are available for"

"cross validation: rr -systis ". The cross valid.ation"
"is stalted sith tho corlnãnd. CUT, where Darts of th€r'
"algnals not earlier estimated on.." 

",ri out.,')))
((note trend second half as ftrst haü -fll)(fact tr€nda-removed -¡es -fil -ord.er)
(fact nessa8e ("You removed trends of ord.er,'-ord.er ,rfrom file,'-fil ,'.,')))

((note plot sl¡¡ulated and real outsLgna]. -f1 -f1)
(fact nessage (,'Plot the slmulated and ¡eal" output signal ln the,,I'same diagran, Oiv€ th€ conunand ÞlOf,, :tf ú/ú -1;2 r.ú))>

; ---SUGGEST-

((suggest tak€ caro of lnslgnal,)

(fact message (,,This,sctipt assumes that the input signal i6,,
"avail-able in ASCII format, use C0[V,, -,rto convett it to binary fornat.,,
'rAft€r this, look at it sith pL0T.',)))

((suggest take cat€ of outsignal)
(fact nessage ("This scrlpt assumes that the output signal is"

',avaiLable in ASCII fornat, use C0[V,,rrto conv€rt it to binary for¡nat.,,
'rAfter this, look at it r¡ith PL0T.")))

((suggest modify outliers in insignal)
(fact neseage (',If there_are any obviously crazy points in the insi6nal,,

"you should consider avoiding them or changing th€n ;ith',,'PLtlÂC. But ber¡are! you nighi be naking a fooi"
',of yourself. ")) )
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((suggest nodify outliers in outsignal)
(fact nessage (,rIf there aro any outliers in the outsignal, they nust,l,'be renoved. Th€ b€Bt way ls if you cun-use'partå of,,rrthe signals ¡rher€ th€to ar€ no oütli€rs. 0tiercLse u¡e,,rrPl-üÂc to chang€ the valu€a of the outlisr points.,')))

((suggest sampl"e ln and outsignals -ln -out)
(fact nessage ("Ifhen identifyrng it ig not recom€nded that you sarprê tho,'rrsJrston too faðt, 3 - 6 sarrples per tfne consiant ls,,

"a good cholse. If neceseary use the comand. pICf, to,,
"sample the sJ.gnals,, -in ,'an¿,, -out ".,''rlf th€ input signal_.ls a pRBS signal it may b6 da¡rg€rous,'rrto sanple tt if it is not synchrõnized r¡itir the sañpling,,
'iPeriod.")))

((suggest cross valLd.ation or nlid)(- cut-from 1 .-)
(fact nessage (,,Eith€n contLnu€ slth the pata¡etel esti-Dation using,,üaroth€T nodel order or stãrt the croas yåIidation.i)))

((sug6est cross validation or nlid)(fact identifled-frorn 1 -syst -insi -outsi -o¡der)(fact mlid-data -syst -aic--loss)
(fact message ("You have identifled the nod€r" -Byst ,,Eith order,, -ord.srrralc ='r -aic ,'and loss function =" -loss ",,')))

((suggest remove mor€ trends -Last)
(fact message (,'If there stilI a¡e tÌenda in the sígnal give the,,,'TRE[D co¡nnand slth a higher order põlynonl¡1,,,rrTh€ laat trend polynomiàl you renoved- sas of orderrl

-lã.st r', a higher order may be appropriats.',)))

((fact length -file -len)
(- (nplx advice given))
t€st
(nurnberp -1en)
(not (equal -len 4OO))

(fact nplx advice given)
(fact message ("set appropriate plot nldth sith ttt tttt.=" -ten ',.")))

)))

Listirrg of the ffle script.l
; Thls file contains the script flavor. Everything that happen to
; the scrlpt, and notably the natching prop€r, is coded he¡e.
(def f tavor script-flavor

(fuIt-name
script-nme
c otnrûand-sequsnc €
blg-Iist
flle-bindings
kscalls
assigns
yaps - info )

(yaps-dat abase ) )

; Is called fro¡n the match€r via db. Comna¡d ls the comand List
; generat€d by the parser.

(defmethod (script-fLavot :match-conmand) (comma¡rd)
(Betq yaps-info niL)

(1et
( (tmp) )
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BEIIARE !

TIIS IS USED I[ superscr-flavor
for the n€thod :copy-superscript

; Returrìs a list of th€ natching scripta
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s€tq tnp
(apply rappend

(mapcar
,(lambda (x) (<- self ,:natch-conmand-a¡d-filenanes r comand))
conmand-sequence) ) )

; Pairs int€rnal a¡d external fl"lenames

(napcar
¡ (lanbda (¡)

(<- s6lf r:extract-filenanes (car x) comtand))
tnp) ) )

; Ilatch-comand-final1y Ls called fron Query to perforn
i th€ final updatlng of ths comand sequences.

(defnethod ( scr ipt -f Lavor :match-comand-f inalIy ) ( c omand)
(eetq yape-lnfo nll)
(Iet

( (tnp) (comrand-sequence-aur) )

; Returns a list of th€ natching scripts.
( e etq cornnand- s€qu€nc€-aur

(apply rappend
(napcar

'(Iambda (r) (<- self ,:match-comand-and-filenames ¡ coma¡d))
comnand-sequence) ) )

Pairs internal a¡.d €rternal fiLenames

(setq tmp
(napcar

, (Ia¡nbda (¡)
(<- self ,:ertract-filenames (car ¡) cormand))

conmand-s€qìrence-aur) )

; Removes th€ first comand in a script and returns the expanded script,
; ther€by keeping the local- database updat€d.

( cond
(tnP

(setq conmand-s€quence
(app1y ,append

(napcar
,(la¡nbda (x) (<- self t:updat€*conurarrd-sequence x))
corma¡ì.d-s€quence-aur ) ) ) ) )

tnp) )

(definethod (script-flavor :perform-ksca[s) o
(setq yaps-info ni1)
( cond

(kscall,s
(mapc

¡ (lanbda (fact)
( let

((subst-fact (<- self t :substitute-Palarû€tors fact)))
(<- self t:put-fact subst-fact)))

(reverse ksca].ls))
(cond

((<- database r :get-yaps-debug)
(<- self ,a1lp)
(<- self ,db)
(<- eelf rtrace)
(<- self r:run-yaps)
(<- self runtrace))

(t
(<- self r:run-yaps)))

(setq kecatls nil))))

; Used for perfornilg (assign ...). The gÌarÍnat ie (nec old),
(defmethod (script-flavor :make-assigns) o

(cond
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( ass lgns
(napc

, (lanbda (¡)
(<- self , :n€r-€tternal-nãns

(car ¡)
(<- eelf ,:erternaL-na.ue (cadr ¡))))

ast igns )
(setq aasigns nif))))

(defnethod (ecript-fJ.avor :save-ysps-info) (info)
(setq yaps-lnfo (appendl y.ps-ínio info)))

; Given the script flLe variable ,'tran€", this n€thod r€turns; th€ actuåI value of this variable.
(defnethod (script-flavor :ertelnal-na-ne) (nane)

(cad¡ (assoc nane file-blndin6s)))
(defnethod (scrlpt-flavor :nes-€rt€rna1-nane) (intna-ne ertnane)(aetq file-bindlngs (cons (liat lntnane e¡tna.ne) file-btndings)))
(defnethod (acrlpt-flavot :nort-coman<ls) o(remove-mult lple

(napcar, cada¡: conna¡d-sequence) ) )

(defnethod (script-flavo¡ :inirialize) o
( setq

cornrnand-s equence
(app1y ,append

(mapcar
, (lanbda (¡)

(setq assi6ns nil)
(setq big-Ìisr ni1)(<- self r:erpand-script r))

cormand-sequence ) ) )(<- setf r :perforn-ksca11s))

(defnethod (script-flavor :dunp-script) o(<- uint€rf r:r¡iteln
(list

"Script na.ne:,1

,_ (<- database r:get-script-nam€ (<< self rscript-na.ne))))
(<- ulnt€rf , :FriteLn,(,,CoMland sequ€ncss:r))(<- uinterf ¡:Iíne 18)(<- ulnterf ,:sritêIn r(r',,))
(mapcar

,(Ia¡nbda (cs nr)
<- ulnterf ,:nrit€ln
$PrPr (car cs))(- uinterf ,:Ftiteln
$PrPr (cadr cs))
<- uint€rf t:rriteln
$prpr (caddr cs))
<- ulnt€rf t:Elit€ln
(- uinterf t:stiteln

r("Conr¡uand s€quenc€ nurnber ,' ,nr))
, (,','))

, (,",) )

, (,,,,) )

<- ulnterf ,:li¡re (cond ((< nr
(length
100) 8)

(cddr cs))))(t s)))(- ulnterf t:eriteln r(r"')))
(( s6ff I c omand-sequenc e )(nrmbe r-list (Iength (<< self,conmmd- sequence) ) ) )

,') )
(<- uint orf ,: rrite (Iist ,'FlIe bindlngs:(napc

'(tanbda (¡)

'(.,. + ,

(
(<-

(patom x)
(Patom " "¡¡(( self ¡file-bindincs)
ginterf r,¡¡¡i¡.1r. rf,"' )))(- ulnterf t:ctlt€ln (llst ,,ÍSCaIls:,, ((( self rkscatls)))(- ulnterf ,:l¡riteln (Iist ,,yÂps info:" ((< self ryaps-info)))(- ulnterf , :Flit€ln (liat,,Database:"))

<- self 'db)(- uinte¡f ¡:line 79)
<- uinterf ,:¡rrit€In ,(,,,')))

; Internal methods

; llatch€s th€ comand na-ue and flle arguments.



82 Ch.a¡tter 8 Thc Source (iode

(dsfnethod (script-f1avo! :natch-comand-a¡d-fitsnames) (pattern co¡mand)
(cond

( (and
(equal (cadar patt€rn) (car comand))
(<- s€lf ¡:natch-filenames (cddar pattern) (cdr comand)))(list pattern))

(t
ntl) ) )

; Patt€rn is a comand-doscriptíon ((outfile f1) (infile f2)).
; Connand is a parsed coma¡rd fron th€ parser ((outfile Í) < (infile P))
¡ rlth (commd name) stripped off .

(defnethod (script-flavor :match-filenames) (pattern comand)
(cond

((nul1 pattern)
t)

( (nulL comand)
nil)

( (and
(<- self t:lnfile? patt€rn)
(<- e€If ,:inflle? comand)
(<- gelf t:extêmal-name (cadar pattern)) ; Thê ertêrnal nano must

(o¡ ; erist!
(equâ1 r*unknorn* (cadat comnand))
(equal (<- self ,:ext€rnal-name (cadar pattern)) (cada¡ comnand)))(<- self ,:match-filenames (cdr patt€m) (cdr comand))))

( (and
((- self ,:outfile? pattern)
(<- self ,:outfile? comand)
(<- self ,:match-fil€names (cdr patt€rn) (cdr comrand))))

( (and
(<- self ,:globfile? patt€rn)
(<- self r:infile? cormmd)
(<- self t:match-filenanes (cd¡ pattsrn) (cdr comand))))

((nenber (caar pattern) ¡(infiLe outfile globfile))
(<- self ,:natch-fil€nanes pattern (cdr comand)))(t
(<- self ,:natch-fil€names (cd¡ patt€m) comand))))

; This nethod r€turns the coma¡d r¡ith both the int€rnal and th€ actual
; €rt€tnal filenames inaerted. (If possible else ¡*r.)

(def¡nethod ( scrlpt -f lavor : €rttact -f ilenanee ) (patt ern'comuand)
(cond

((null comua¡rd) nil-)
((equal (car pattern) ¡co¡ma¡d)

(cons (car co¡ru¡and)
(<- self ,:sxtract-fllenamea (cdd¡ pattern) (cdr comand))))((<- s€If ,:outfil€? com¡na¡rd)

( cons
(list routfil-e (llst (cadar pattern) (cada¡ comand)))(<- self , :extract-filenanee

(cdr pattern)
(cd¡ co¡ma¡rd))))

((and (<- eelf ¡:l¡file? conmand) (<- self ,:i¡fiLe? pattern))
(cons

(cond
( (equal (cadar comand) r*unlmocn*)

(Ilst 'lnflle(1ist
(cadar pattern)
(<- self t:erternal-namo (cadal pattern))
rdefault)))

(t
(list tinfile (list (cadar pattern) (cadar comand)))))

(<- self ¡:extract-filena¡nes (cd.r pattern) (cdr connmd))))
((a¡rd (<- self t:Lnflle? comand) (<- s€If r:globfile? pattern))

(cons
111.¡ rglobfile (list (cadar pattern) (cadar commd)))
(<- self t :€rtract-filenan€s

(cdr pattern)
(cd¡ con¡nand))))

( (and
(not (aton (car cornnand)))
(nenber
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(t

(caar conna¡d)
,(nr¡.nber nunl-ist nunJ.istl synbol synliot syoJ.istl))(equal (caar pattern) (caar- cor¡nanä)))
(cons

(list ,pala¡eter (Iist (cadar pattern) (cadar comand)))((- self t :€rttact-filena¡û€6
(cdr pattern)
(cd¡ coma¡rd))))

( cons
(c¿r co¡rna¡d)
(<- eelf ,:srtlact-fil€na.ues pattern (cdr comand))))))

83

; [oro Lg the basic tratcher, that r€a1ly performs th€ Fork
; ls_ln argunent this nethod tak€s one ãciipt. It returns
; a J,lst of scripts rith a conmand as first iten.
(dsfmethod (scrlpt-flavor :erpard.-script) (script)

(cond
((nuIl script),(((eupty-script))))
((nenber rcript bl6-list) ,O)
(r

(setq blg-llst (cons script big-list))
(cond

( (<- _se1f , :€Dpty-sctipù? script),(((enpty-script))))
((<- self r:co¡rnand? scrlpt)(list script)) -
((<- self ,:assign? script)

lletq assigns (appendl-assigns (cdar script)))(<- self ,:expmd-script (cdr script)))((<- self r:kscä]L? script)
(setq kscalls (append iscalls (cdar script)))(<- self r:expanã:script (cdr script))) '

((<- self ,:repãat? script)((- self , :erpand-scrlpt
(append

(cadar script)
(list (list. .rrepeat* (cadar script)))(cdr script))))((<- self t:repãat*? script)

(append
(<- seü t :erpald.-script

(append
(cadar ecript)
sc¡ipt ) )(<- self ,:expand-script (cdr script))))((<- self ,:scriptnacrot sciipt)(<- self r :er¡rand-script

(append
((- s€lf

I : erpald-scriptEacto
(cadar script)
(assoc tin (cddar script))
(assoc rout (cddar script)))(cdr script))))((<- self r:or? script)

(apply
, app€nd

; flane of script-nacto.
; Àctual in para-m€ters.
; Âctual out patanet€ra

(napcar
¡ (lanbda (r)
, ,(<- self ,:erpand-script (append ¡ (cdr script))))(cdar sc¡ipt))))((<- self t:all? script)

(app1y
t app€nd
(mapcar

, (lambda (x)
(<- self t :erpand-sctipt

(append
I
(cond

((null (cddar script)) ni1)(t (list (regnehmen x (car script)))))(cdr script))))
(cdar scripr))))))))
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(defnethod ( script -f lavor : upda.t €-comand-sequence ) ( scr ipt )(aetq bi6-list nil)
(setq assigns ní1)
(<- self ,:erpmd-acript (cdr script)))

(defnethod (scrlpt-flavor :substitute-paraneters) (fact-llst)
(napcar

, (lanbda (¡)
( cond

( (ato¡n ¡)
x)

((and (listp x) (equal (car ¡) rparameter)
(<- seLf ,:e¡ternal-name (cadr r))))

((and (listp r) (equa1 (car ¡) rparameter))
(list IUf,BOUID-PÂRÂüETER: (cad¡ r)))((tistp x)
((- self , :substLtutê-paraneters t))))

fact-list ) )

; (<- obj ,:nelge (a b c) and (1 2 3)) => ((a 1) (b 2) (c 3))

(defnethod (script-flavor :nerge) (f1 f2)
(cond

((nu].l- 11),())
(t

( cons
(list (car 11) (car t2))
(<- seLf ,:m€r6e (cdr 11) (cd¡ 12))))))

; llethods for handLing acriptmacros. Âssign in a scriptnacro is not
; handled. (Thls rill come in a later verÀion.)

(defnethod (scrlpt-flavor :erpaad-scriptnacro) (name actual-Ln actual-out)
( cond

( (and
(equal

(length
(Iength

(equaJ.
(length ((- database ,:outs-of-Eacro name))(length (cdr actuaL-out))))

(<- self t:erchange
((- database r:body name)
(<- self ,:msrg€

(append
((- database r:ins-of-macro name)((- databaso, :outs-of-macro name))

(append (cd¡ actual-in) (cdr actual-out)))))(t
(break) ) ) )

; Exchange all (inflle x) (outfile ¡)
i to (infile y) (ourfile y)

; rhere exc ls ((x y) ...)
(def¡rethod (scrlpt-fÌavor :erchange) (pattem exc)

(cond
((nu1I pattern) ¡O)
((atom pattern) pattern)
( (rnenber (car pattern)

,(infile outfiLe globfile paraneter
synbol synlist synl_istl
nu¡rber numlist numlistl) )

_ _(list (car pattern) (cadr (assoc (cadr pattern) exc))))
( (or

(equal (car patt€rn) tin)
(equal (car pattern) ,out))

(cons (car patt€rn)
(mapcar t(lanbda (¡) (cadr (assoc x exc)))

(cons
(<- aslf ,:exchange (car pattern) erc)

(cdr pattem))))

(<- database, : fns-of-naclo na¡ne) )
(cdr actual-in)))

(g1obflle
(globfile

x
v

(t
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(<- e€lf r:erchange (cdr pattern) erc)))))
(defnethod (script-flavo¡ :delete) o

( conment ) )

; -----------
; The definitions of sel€ctor nethods to rork on scripts and. comand.s.; Â11 are very sl"uilar ln their atructuro.

; Gons€L g€nerates al"I the soloctors, The code of this procedure is; dedicated to Ul.f conns€r.

(def gensel
(¡racro (x)
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((defnethod (ecript-flavor ,(concat ¡: (cadr r)(and
(ltstp (car y))
(equal (caar y) (quote ,(caatr x)))))))

gonorä.ts-solector-raethods
a¡bda (llst-of-atons)
(napcar

r(larnbda (r) (eval (cons rgensel (list r))))1lst-of-åtons)))

,?)) (y)

(def
(1

( generat e-se1€ct ot-nethoda
, ( infile

ass ign
outfile
globfile
rspeat
leP€ at *
kscall-
c ornrna¡d
scriptmacro
enpty-scrlpt
o¡r
all) )

; llethods to transform ¡ures before theJr ars put in th6 yÂps databas€s; ln th€ scripts. [ot uÉod.

(defnethod (scrlpt-fravor :tranafor.-Ihs) (¡ure script-name natch-var)( cond
((nulL rule)

(list (list rscrl-pt-to-¡un Eatch-var script-nane)))
( (and

(listp (car rule))
(equal (caar ¡ule) ,-))
(cong

(liet ¡- (cons natch-va¡ (cadar rule)))(<- self ,:ttånsform-lhs (cd¡ rule) åcrlpt-na¡re natch_var)))(t
(cons

(cons natch-var (car rule))(<- self ,:ttansfor[-lhs (cdr rule) script_name match_var)))))
(defmethod (script-flavol :trånsform-rhs) (rule Bctipt_nåm€ natch_var)( cond

. ((null ¡ule) ())
((and (listp (ca¡ ¡ule)) (equaJ. (caar rule) rsro"-yaps-lnfo))

(cons
'(<- (eval- ,match-var) r:save-yaps-lnfo ,(cadar rule))(<* self , :tra¡sforÃ-lhs (cd¡'rile) script_narne natcir_var)))((ald (listp (car rule)) (equar (ca;-f"1.¡ iiut-fu"tli --- ---'

(cons
(((- (eval ,natch-var) ,:put-fact ,(cadar rule))

_ (<- eelf ,:transform-rhs'(car ¡ufái ecript-name natch_var)))(t
(cons

(car rule)
(<- eolf ,:transform-rhs (cdr rule) script-nã¡r€ match-yar)))))

(def¡rethod (script-flavor :transfotn) (¡ule)
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(Iet ((unik (concat ¡- (nersyu ¡unique-))))
(append

(<- self , :transforn-l-hs (extract-Ihs ruJ.e) acript-nane unlk)
r -->)

el.f ¡ :t¡ansfo¡m-rhs (ert¡act-rhs rule) script-nane unik))))
(defnethod (acript-flavor :put-fact) (fact)

(<- self ,fact fact))
(definethod (script-flavo¡ :instaLL-rule) (rul,e)

(Iet ((ruLe-nane (nersyn (concat Ëctipt-namo ¡-rule-))))
(setq a1l-rules (appendl all-rulsE iule-name))(<- aelf rbulldp ruLe-nare rule)))

(defnethod (scrlpt-flavor :run-yaps) o(<- self rrun))

Listiug of the file scri¡rts.l
(setq ecripts r(

(n]-
(ecrlpt n].

("tll,"
"The l{L (llaxinun Likellhood) ostinatLon script comput€s and.rl
"ve¡ifies a model of a tlansfêr function that could have,'
"produced tho output (given) fron th€ lnput (also glven).")

(

(tist
(<- e

(systern-list 1 O))(bode-plot-list-ba O))(bode-plot-list-ca () ) )(resid-file-list O))(¡val--1-resid-fite-1tst ()) )(¡va1-2-resid-tite-ltet O) )(question a priorJ. knorledge))

Convert the lnput signal fron ÀSCII to blnary fornat, and examlne Lt.
(kscaIl (auggest take care of insignal))
(comrand conv (outfl-l-e If,SIGilÂL-T) (6lobfite IISIGIÂLDATÂ))
(or
((comrand stat (lnflle fISICIÀL-T))
(kscall (note interpret stat))
_(ksca[ (queetion length of (parameter IIISIGüÂL-T))))((kscall (fact length (parameter IlSIcfÄL-T) unknonn))))

(comand ptot (lnflle IISICIÂL-T))

(kscall (au6gest nodify outliers in insignal))(or ((scriptnacro pl..Eag-macro (in IlsIc[ÃL-T))) O)
Cony€rt tho output signal fron ÂSCII to binary format, and e¡amine Lt.

(kscall (suggest tak€ car€ of outsígnal))
(comand conv (outf l-le 0UTSIGIIÂL-T) - (gl"obf ile OUTSIGI ALDÂTÂ) )(or
((comrand etat (infile OIITSICIÂL-T))(kscall (note interpret stat))
_(kscall (queetion lêngth of (parameter OUTSIGIÂL-T))))((kscalI (fact length (pararnerer 0UTSIGIÂL-T) unlnor¡n))))

(co¡runand plot (tnfiLe OUTSIGIIÂL-T))

(kscalt (suggest nodlfy outliers in outsignal))(or ((scriptnacro ptmag-macro (in 0UTSIGIÃL-T))) O)
Plot the input si6nal and output signal in the same p1ot.

(kscall (note select tto int€r€6ting regions))
(scrlptmacro doubl€-plot-nacro (in lnsfõnl¡.-f oüTSIcfAt-f) (out JUf,K 0F))

If necessary sampl€ th€ giv€n signala boforo identification,
(kscall (suggest sample in and outsignaì-s
. (p.ramot€r I[sIcttAL-T) (pararneter 0UTSIGIÀL-T)))
(or

( (repeat
((conmand pick (outfile IXSIGIÂL-TP) (infile IISIC!ÂL-T)

(ksc¿11
(keca11
(kscall
(ksca11
(kscalI
(kscall
(kscall
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(nu¡¡be¡ SÀHP-fnl))(kscatl (fact sarrpleil (paraneter If,SIcfÀL-Tp)

(comand nr"* [lìi,"îïl";"#ïåf lii;l] [mn:'ndiH;lli],,
(number SAËP-[R2))(kscaIl (fact sarrpled (paraneter 0UTSICIAL-ÏP)

(kscarr,""." ÍT:iT:l:l flTlî'ii'l;Tlti;:ffi:;:.'åTi;liiì l,
(or (pararneter SÅl{p-[R2)))

o
( (scrlptnacro double-p1ot-nacro

(iN If,SIGIÀL-T OUTSIG¡ÂL-T) (OUt JUf,f, OF)))))))
( (assign IIlsIc[ÂL-Tp I[SIC[ÂL-T)
(assign OUTsIcrAL-Tp OUTsIcråL-T)))

Cut.out.one piece in the signals (if the se¡ies are long enough) for
est i¡tat lon.

(kecall (note tno lntereetlng regions))(or
((kecall (note cut ineignal of fl¡st half (paraneter If,SIGf,AL-Tp)))(co¡¡rnand cut

(outflle IISI-1-T) (infile IfSICf,ÂL-Tp) (nunber F1) (nunber L1))(kscall (fact cut before estlmation))
(kscal-l (fact cut-fron 1 (paraneter If,SI-l-T) (parameter IISIGIAI-TP)(parameter Fl) (paraneter Ll)))(kscaLl (note cut outsignar of-first half (parameter Oursrc[ÂL-Tp)))(kscall (note earlier cit (parmeter If,SI-1:T)))(comand cut(outfile OUTSI-1-T) (infile 0UTSIGIÁL-TP) (nr¡mber F2) (nr¡mber L2))(kscaII (fact cut-from 1 (parameter oursr-1-T)<pu.".ãi"i-ouisrcflÀL-Tp)

_ (p.râm€t€r F2) (paranete¡ L2)))) ^

((assign IISI-1-T IISICIÂL-TP) -
(assign 0UÏSI-1-T 0UTSICIAL-TP)) )

Removo trends fron th€ cutted signale.

(kscaLt (note remove tr€nds frou (parameter IISI-1-T)))(repeat
((connand trend (outfile rlsr-1-0f,) (infile rrsr-l-T) (nunber Tr-1))(kscall (fact trends-r€moved (paraneter IISI-1-0f,)

(pararneter If,SI-l-T) (paraneter TI_1)))(kscall (note check no trenda in (paiameter I[SI-1-Of,)))(co¡rnand plot (inflle IfSI-l-Of))(tscaLl (èug6est rernoyê nor€ trends (pa¡a¡eter TI-1)))))
(kscall (note remove tÌ€nd.s from (parameter OUTSI-I-T)))(repeat
((co¡unand trend (outfite 0ursr-1-0Í) (infit€ 0ursr-1-T) (nunb€r Tr-2))(kscall (fact trends-renroved (parameter 0UTSI-1-0K)

- (paralret€r 0UTSI-1-T) (parameter TI-2)))(kscalI (note check no trend.s in (par-ameter 0UTSI-1-0[)))
(co¡runand plot (inf ile OUTSI-1-0[))(kscatl (suggest remov€ moro tr€nds (parameter TI-2)))))

87

i Compute the coherenc€ and autospectlu¡!,
; l:::hit-€ thê output and input ana try to d,etect tlmê delays
; Slide th€ signals if necessary.

(or
((kscall (note do coh))

(comma¡d coh (outfile COHF) (tnfile r[sr-1-0f,) (infire 0ursr-1-0K))(kscal-l (question r€suLts of coherence test (paranãiã, irii:r:oi>"
(kscall (nore do aspec)) 

(parameter 0ursr-1-0[)))
(conu¡and aspec (outfile ÅSp) (i¡rfile I[SI-1-0n))
(conuna¡rd bode (infile ASp))

_(kscall (questlon r€sulta aapec insignal (parameter II{SI-1-0K))))((kscall (nots do ccoff))
(com¡na¡d prevhit€ (outfile PREIII) (outfile pREll0)

(infilo IISI-1-0K) (infile 0UTSI-1-0K))
(conroand ccoff (outfile CC0FF) (l¡rfiLe pRE¡tI) (tnfite pREHO))
(kscall (question number of steps to slide (parmeter IIISI-1-0K)

(parameter 0UTSI-1-0[)) ) )

(or
((

(
repeat
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((hscall (note sl,ido cor¡ect nunber of stepe (pararneter IISI-l-0R)
(l€P€at(paraneter0UTSI-1-0[)))
((co¡mand elid (outfite IFSI-1) (outfite OUTSI-I)(infile IESI-I-0[) (lnfite oUTSI-1-0x))
(comand prerh!.te (outfile PREIJI) (ourftle PREtt0)

(tnftle lrsl-l) (tnfile 0UTSI-1))
(comand ccoff (outfils CC0FF) (infile pREgI) (inftle PBEHO))(kscall (question nunber of st6pÉ to sl"ide (parameter I[SI-1)

(paraneter OUTSI-I)))
(kscaLl (note sllde corrêct nr¡mber oi st€ps (parameter IISI-1-0[)

(parameter 0UTSI-l-0K)) ) )) ) )) ) )((asalgn IñSI-1 I[SI-1-OK)
(assign OUTSI-1 OUTSI-1-0[)) )

Estinate th€ param€tors, look at th€ t€sidualg, compnt€ tresfel functLon
and pLot it in a Bode diagram.

(kscall (note sta¡t paranot€l estjmation))
(repeat

( (comand n1ld
(outfile SYST) (lnfile IISI-1) (tnfito OUTSI-I) (number ORDER))(kscatl
(fact identified-from 1 (pararneter SyST) (parametsr 0UTSI-1)

_ (parameter IùSI-1) (parameter ORDEÐ))(kscall lguestion nl- idenrificatlon r€sult (pararaeter SYST)))(kscall. (note analyze nodel (paramete¡ SYST)))

(or
((com¡a¡d residu (outfile RES) (tnftte SYST) (infíte IISI-1)

(tnfile oUTSI-l))(kscall (fact resflle (paraneter RES) (para.neter SyST)))(kscal]- (note rhite residuaLs))(or ((co¡¡¡nand page)) O)
(connand kill)
(comand plot (iaftle RES))
(hscaU (note inter¡rret reaid plot)))

o)
(or

( (repeat
((or
((scrlptnacro plnag-macro (in IflSI-1)))

, _ ((scriptrnacro plnag-macro (in 0UTSI-1)))))))((kgcall (note transferfunctlon B / A (paranete¡ SyST)))
(comand sptrf (outfile TRF-1) (infile SyST))(kscall (fact frequency-teapons€ (parameter TBF-I)

(parameter SYST)))(kscatl (not€ int€rpret bod€ pLot bJ)
(kgcaLl (note cohe¡enc€ t€at lparamet.r IISI-1)
(comand bode (rnf ile Tnr-1)) 

(parameter Oursr-l)))

(or
o
((kscall (note t¡a¡sferfunction C / A (paraneter SyST)))

(comnand sptrf (outfile TRF-2) (tnftle-SYST))
(kscal] (fact noise-¡ssponss (parameter TRF-2) (parameter SyST)))(kscall- (note lnterpret bode plot ca))(kscall (note coherãnce t€st lparameter IISI-1)
(com¡oa¡rd bode (inrile r.rlåiíäït"r 

0ursr-1)))

o)(kscall (suggest cross validatlon or mLfd))))
ff-the.si6nals have b€en cutt€d, compute the reslduala of the secondhalf Hlth a nodel €stinatod froro the-first ha1f. Co!ûput€ the 1ossfuctlon fron th€ residuals of the second half.

(or
((kscall (note cross validation))
(kscal-l (nots retnove ttend.s for crosg validation))
( repeat
((kscal-l (note renrovo trsnds for xval-l (paraneter IISIGIAL-Tp)))

(command rrend (outfile I¡¡SIXV) (inflle ifsfCrll-rp))(kscall (note check no t¡ends in (pararneter IISIIV)))
(co¡mand plot (lnfile IISIIV))))
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(repeat
((kgcalr (note remove tr€nda for rval-l (parameter 0ursrciÀL-Tp)))(comand trend (outflle OUTSIIV) (infile-OUTSfcfAL-Tp))
(kscall (note check no tr€nda in (parmeter 0UTSIIV)))(counand plor (infilo OUTSIXV))))

(repeat
((kscall (note conrpute cross valid.ation ¡esiduals))(comand residu (ãurfrle xvRES) (grobfire sysr) (tnftre r[srxv)

(infit€ OUTSIIV))(kscal1 (fact xval-l-resfile (paramerer xvREs) (paramãt., irsrl)l(or () ((cormrand page)))
(comand kil1)
(ksca1l (note cut out second part))(kscall (noto earlier xval-l-iut (parameter OUTSI-I-T)))
(conmand cut (outfite rvcur) (infiie xvRES) (nu.m¡er iôi'(nunuer r))(kscarr (fact ¡va1-1-cut (paramête¡ rvcuT) (pararn"ter iviÈs)
(comand loss (rnril€ ,Íåfril"t"t L0) (paranãtsr r)))
(kscall (question loss for (parameter I UT) xval-1 ftle))))

Flt nodels fron the second har.ves of the signars, and con{rut€ resl-duarerlth the first halves.

(ksca-1,I (note xval-2 may bê perforned))(kscall (note xval-2-cui (paianeter IfSIcAÂL-Tp)))
(comnand cut (outfile USI:2-T) (infile IISICI|AL-TP)

(kscall (fact cut-fro' , liilürl;tìrÍîiïî T;l]L".". rBsrcral.-rp)
(kscarl (note xval-2-""Ínöi*:i"l-1ìrÍmrutãrrr-1)))
(comand cut (outflle 0UTS1-2-T) (i¡rfite 0UTSIcf,AL_Tp)

(kscalr (ract cur-rro,, [iä*:.:;'àrÍäH;:î,i;:ÌL".., oursrcral_rp)
(kscar.l (nore rrend """Ílå'iîï;";"t;?1"{0ffîï"t3;,h:lll rrsr_l_r) ) )(connand trond (outfll"e IITSI-2-0f,) (infile IISI:2_T))(kscall- (note trend aecond. half as first half

(pararneter 0UTSI-1-T) ) )(comnand rrend (outfile 0UTSI-2-0K) (inflto 0UTSI_2_T))(assign I¡SI-2 If,SI-2-Of,)
(assign 0UTSI-2 OUTSI-2-Of, )(kscalÌ (note earlier ord.ers (paraneter 0UTSI-1)(parameter IISI-1)))(repeat
((kscalt (note possible earlier ordere))
(comand rnlid (outfile SyS) (infite I[SI-2) (infile 0UTSI-2)

(kscall a"".. Iiälï^:å:T*ìl.r"."rer sys) (paramerer 0RDER)))(kscalr (facr identified-f¡oil 2 (parameter sisi <p*".ãi..- oursr-z)
(conma¡rd residu (outrile -rÍt;iïffiîrlt!fiî,,Íiåîil.TiãrllT'*,,,
(kscarr ,r'"r "lii 1l:'iTi3t¡ilÌ*erer RES-2) (paranerer sys)))(or (¡ 1¡.oo-and page)))
(comard kill)
(kscalL (note cut fol loss conputations (parameter RES_2)(paraneter IIISI_t_T)))(comand cut (outfil€ RC-2) (tnfile RES_2) (number L0)
(kscall (ract rvar-2-"o,,nu,Íllî::iËlì, (parmerer RES-2)

(comnand ross (ínfire *"-lïTt*"t"r 
L0) (paiarneter Il)))

-_ 
(kscal"l (question loss for (parameter RC-2) xval-2 file))))(ksca].l- (note interpret rssult table)))

( (assi6n InSII flSIõrrAL-Tp)(assign OUTSIXV OUTSICITAL-TP) ) )

; rf the signals have been cuttsd, comput€ mod.els from the second half of tho; signals and,conpute resid.uals from tire first harf. computå the ross function; of th€ residuals.

(or
((kscaLl (note create step signal for monte carlo

(pararnerer IúsIc[AL-Tp) ) )(con¡nand insi (outfile STp))
(cornrnand step)
(comand r)
(repeat

89
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((coma¡d ra¡dst€p (outflle STEPS) (globfite SYS) (infile STP))(kscall (note step reapons€ distributlon of b€st nodel))
(comand ¡andtf (outfile TFS) (tnfile SYS))(kscall (note transferfunctLon dl-etribution of best nodsl))
(co¡ma¡d deter (outfll,e DSII{) (tnfl}e SYS) (infile IXSICIÂL-TP))
(kscaU (note plot einulated and rsa]. outsl-gnal-

(o¡ 
(parameter DSIII) (paranst€r 0UTSIGXÂL-TP)))

((co¡mand plot (infile DSItt) (symbol- S) (synbol 0F)))
_((comand plot (lnfile 0UTSIGIÀL-TP) (synbol S) (synbol DF))))(kscall (note conpare ¡¡Lth deter (parameter DSIII)

(paraneter 0UTSIGIAL-TP) )) ) ) ) )

ïry to fù any parauet€rs, rho6e vaLues are cLose to zero.

(or
o
((kscall (note try to fix a parameter))
(repeat
((comand nlldsc (outfile FIISYS) (i¡rJite I[SI-1) (infite 0UTSI-1))
(repeat

((comand ftx)))
(co¡mand resune)
(kscall (question fired alc (parameter FIISYS)))
(connand residu (outflle FIIRES) (infile FILSYS) (infile I[SI-1)

(infile oUTSI-1))(kscall (note çhite reslduals))
(or O ((comand page)))
(comand kllL)
(kscall (note try to fl¡ anoth€¡ paranet€r (parameter FIXSYS)))))))

(kscall (note check consistency))
(kscall (note con¡non eense validation))(kscall (note choose nodel))

(comand stop) )))))

Listirrg of the file scr.nrac.l

(setq script-nacros , (

(plmag-macro (in FILE)
(comnand pLnag (infile FILE))
(kscalL (note start plnag))
(o¡ O ((conna¡d block)))
(cormand plbeg)
(repeat *
((or ((comand atter)) ((con¡na¡rd page)) ((cormancl plbeg)))))

(or
((com¡and x)
-(kscalt (fact (paraneter FILE) data-may-be-bad)))
((co¡nnand kill)
(kscalI (note kiLl plmag (pararnete¡ FILE))))))

(double-plot-mac¡o (in F1 F2) (out 51 52)(kscall (note double plot (pararneter F1) (paraneter F2)))(or
((comna¡d plot (infile Fl) (synbol 51) (symbol 52)))
((comnmd plot (ínfile F2) (syrnbol 51) (synbol 52))))(kscalr (check other half (parameter F1) (parameter s2) (parameter F2))))

))

Listing of the file super.scr.l

; This is th€ superscript flavor. t{ost of the nethods at€
; used for distributlng and collecting lnformatJ-on to and
; fron the scripts contai¡red J-n the superscript.
(def flavor superscr-f lavor(scripts ; ,(dl-1 ... nl-n cora¡a)

script -concat-nane)
o)
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(defnethod (superscr-flavor :initialize) o(napc
,(lanbda (x) (<- (<- self ,:script x) r:initialize))
scripte))

; Run the YAPSes in each of the scripts.
(defnethod (superscr-ftayor :tun) o(napc

,(lanbda (x) (<- ((- self ,:scrl-pt r) r:run_yaps))
scrlpts ) )

; Put facts in th€ yÂps dbrs.

(defnethod (superscr-flavor :fact) (fact)
(mapc

,(la¡nbda (¡) (<- (<- self ,:ecrLpt ¡) rfact fact))sc¡ipts ) )

; llov€ facta fron f,SCaIls to tenpo¡ary liðts.
(defnethod (superscr-flavor :p€rfom-kecalls) o(napc

t (Ia¡rbda (¡) (<- (<- s€lf r:sclÍpt r) r :perforn_ksca[s))scripts) )

(defmethod (superscr-flavo¡ :make-assigns) o(napc
,(Iambda (x) (<- (<- self r:sclipt x) r:nake-assigns))
scripts) )

(defmethod (superscr-flavor :måtch-comand-flnally) (conr)(napc
t(lanbda (x) (<- (<- self ,:script x) ¡:natch_coma¡rd_finally corn))scrlpts) )

(defnethod (superscr-flavot :dump-scripts) o(uapc
,(lambda (x)

(<- (<- self ,:script ¡) r:dunp-scrlpt))
scriprs) )

9l

(defmethod (superscr-flavor :delete) o(mapc

'(la¡nbda (¡)(1et ((sç¡ip¡-name (concat (<< self(<- (eval script-nane) ¡:delete)
; (makunbound sciipt-na.me)(set script-nane ntl)))

scripts ) )

,script-concat-nane) ¡- ¡)))

(defmethod (superscr-flayot:copy-ar¡perscript) (ner_script_concat_nane)
\maPc

, (lar¡bda (x)
(ret

((inst (evat (concat (<< self racript-concat-nane) ¡- r)))(ne¡¡-fu11-name (concat ner-script-äoncat-name ¡- r)))( suspendio )
(set

neF-fulL-nane
(copyyaps inst))

( resunre lo)
(>) (eval nes-fu1l-name) rtig-Iist O)(>> (eval nep-fu1l-nam"),"ciipil"u¡r"' (aa inst rscript_nane))()> (eval nes-fu11-nme),comnändl;;";"""-ï¡: 

'i;;^i;";ä;á1..qo.o..()) (evar ne'-rurr-nane),tue-uinãi"-e"- ii.'r""t-ii''ãIäiäi.ã"l l()) (evaL nen-fu1l-name) ,ksca1ls (<<"io"t rkscalls))()) (eval nes-fu11-nan€) ,yaps-info (<i inst ,y.pr_iito))(>> (eval nep-full-nam.) riuii-na¡,ã ìec-fuu_name)))
scr ipt s)

(make-instalce,sup€rscr-flavo¡
t script-concat -nalB€ neH-script-concat-name,sclipts scripts)

))

)

(defmethod (superscr-flavor :g€t-yaps-ínfo) o(rot ((y script-concat-name)) ; Bug in fLavors
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(napcar
t (lambda (acrlpt)

(cons ecrlpt (<< (eval (concat y r- scrlpt)) tyaps-lnfo)))
scripts) ) )

(defnethod (superscr-flavot :n€rt-conma¡ds) o(let ((y scxipt-concat-na¡ne))
(napcar

, (lanbda (script)
(cona.ecript (<- (eval (concat y r- script)) ¡:nert-col¡¡¡ande)))

scripts) ) )

(defnethod (superscr-flavor :script) (name)
(eval (concat script-concat-nano t- na¡ne)))

Listing of the ffle rrinterf.l

; This fiJ.e contã.ns ths dofinltions for the innediate user interface.
; The comands are read and handLed here, and sent along to th€ actual
; lnterface. Visual- and VTlOO¡s at€ curr€ntly support€d:

(defflavor ulnt€rf -f lavor
o
(vt1OO-lnt erf ace-f lavor) )

(defnethod (uinte¡f-flavor :íhs-top-Ievel) o
i tt" Ft"o" Lisp top level ls replaced by this new top level.
(setq user-top-IeveI

I (lambda o
(do

( (input-couroard, ($$$)) )((equal (car input-comand) ¡lisp)
_ (aetq uaer-top-Ievel nil)) ; Return to original Franz Lisp.((- databaee ,:pti_Ee)
(cond ; If flag ls set shor systen atatus((<- database, :get-Iisp-system-trace)

((- database r :internal-co¡r¡nand-shoc r (shon (synbot syeten)))))
(cond

((<- database r:get-pling)
(<- uinterf t:6ett))) -

(<- uinterf , :main-prompt)
(setq input-conmand (reàdloop) )

I S€nd th€ comrand to th€ pars€r for fu¡ther processing.

<- pã.ts€r
t :Pars€-conmand (negnehmen r*CR+ (lisplfy input-conuand)))

; Dlfferent h€lp prlntouts dependlng on tho us€r-6tat€

; Bug ln flavo¡s

cond
((equa1 ((- databas€ r:g€t-us€r-atate) rbeginner)

((- parser I:parse-comnard r(?))
((- parser t :pals€-commmd r(??))))

))))

Listirrg of the ffle util.l
; This file contains fu¡ctions cormon to the rhole syatên.

; ÂT0üCÂR

; Ford planned to develop a nuclear powered car in the SO¡s.
; This car could have been named the <rÀtom Carrr.
(defun atoncar (s

(getchar syrn 1)
yn)
)

; Orn list manipulation functions

; llorks like rnapcar, but all níLts are removed,
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; (napzap '(laÀbda (r) :) ,(1 2 nil 3 4 ntl)) => (1 2 3 4)
(def napzap

(rnacro (arg)
(let ((al (syrnboJ.-1ist (gensyn) (length (cddr arg)))))

'(mapcan
'(larnbda ,at(let ((tnp (funcall ,(cadr ars) ,@al)))

.(and tnp (tist tnp))))
,e(cddr arg)))))

; Th€ YAPS ayat€E has ¡edefl.ned the function renove!!! unberievabr€l!!

(defun negnehnen (expr list)
( cond

((null ltst) nit)
!{9e9a} €rPr (ca¡ llst)) (wegnehmen expr (c<Lr list)))(rlehrhslt (cons (car liat) inegneh.n"o^"rp. (calr ltst))))))

(defun renove-nultiple (e)
(cond

((nu11 e) ntt)
((member (car e) (cdr e)) (remove-nultiple (cdr e)))(t (cons (ca¡ s) (¡enove-nultiple (cdr äj>l¡l¡

; f,unber-Ilst r€turn a tlst of
; l.€,, the r€suLt l_ooks like (

(defun number-list (nu¡n)
(cond

((< num O)
ni1)

(t
(appendl (number-lisr (1- num)) num))))

; (synrbol-Iist ,x 3) =.) (xl 12 ¡3)
(defun syrnbol-list (syn number)

(mapcar
t(lanbda (x) (concat syn r))(cdr (nu¡nber-Iist nun6er))))

(defun list-to-string (lst)
(1et*

( (str-1st
(rnapcar

r (ta¡¡bda (x)
( cond

( (atou r)
(concat r Ú ',))((ltstp r)
(concat "(,' (list-to-string x)(t
,,,,)))

Ist))
(atn (concatl str-lst))
(str (substring atm 1)))

etr) )

(defnacro pc (con)
(let ((x (cona

((atom co¡¡) (list con))(t con))))r((- parser (quote :parse-comnand) (quote ,r))))
; Starts th€ syst€m fron the function (ihs).
(defun start-ils o

( init iaL ize)
(sendnol¡ait,.,r 1)(<- uinterf r :ihs-top-level))

; Thls functlon restarts (ihs), if you lêãy€ it t€mporaxl-ly

93

integers
L23..

up to tnûnr,
num).

") "))

; IHS stuff
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; rlth th€ comand rlispr. (ths) ts r€startod to th€ sam€ state
; ar rhen you l€ft lt.
(defun lgs o

((- uinte¡f I llhs-top-tevel)
rReady)

; Fl¡ to ¡odLroct output from LISP -------

; Franz Llsp trtcks.
(defun inlt-Junk-io o

(cond
((not (boundp rJulk-poport))

(setq Junk-poport (outflLe,/dev/nuLl)))))

(defun suspendlo o(let ((tnp))
(setq tnp Junk-poport)(setq Junk-poport poport)
(E6tq poport trp)))

(defun regunelo o(lat ((tnp))
(setq tmp Junk-poport)(setq Junk-poport poport)
(Botq popoxt tnp)))

; C0lllt0I LISP functiona by Ârzen

(defun sore (func llst)
(cond
((null list)

nlI)
((funcatl func (car list))

Iist )(t
(some fu¡rc (c¿Ir ltat)))))

(defim every (func ltat)
(cond

((null Ltst)
r)

((funcall firnc (ca¡ llst))
(every func (cdr ltst)))

(t
nit) ) )

; f,ul-e nanipulatlon

(defun ertract-1hs (body)
(cond

((equal (car body) t-->) O)(t (cons (car body) (ert¡act-Ihs (cdr body))))))
(defun extract-rhs (body)

(cond
((equa1 (car body) ¡-->) (cdr body))(r (€rtfacr-rhs (cdr body)))))

(defu¡r int-to-ms (lnt)
(let *

((x1 (quotient int 60.0))
(r2 (/ (flx 11) 60))
(x3 (dlfference ¡1 (¡, x2 60))))(ti3t x2 ra)))

(defun tlne-sym (tnt)
(1et

((r (int-to-ns tnt)))
( inplode

(append
(cond ((< (car x) 10) ,(lol)))
(explode (car r)),(:)
(cond ((< (cadr x) 10) ,(lol)))
(explode (ca<lr x))))))
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(defun ftat (body)
(apply rappend

(napcar
, (la¡obda (x)

(cond ((aton x) (list ¡))(t (frat ¡))))
body) ) )

(dsfun collect-vara (body)
(renove-rnu1t lple

(napzap
, (lambda (x)

(cond ((and (aton r) (equaL (atoncar r)(flat (e¡tracr-lhs body)))i)
(defun put-fact (fact full-nar¡e)(<- ryaps-dbt rfact

(cond
((ato¡r fact) (list fult-nane fact))(t (cons full-name fact)))))

9l-r

,-)) r)))

Listirrg of the ffle veriffer.l

; Th€ functions in this flle implernents a simple script verifier,
; in a recurslve deacon_t n-rnl.r: It only tests the syntar of th€ script; Th€ s€mantcs ia not checked. E.g. th6 scrlpt verffier vill not; conplaln lf the user tries to uãe a synbol'as infile ln an; lnfile clause if it has not been creaied as an outfile or a gr-obfile
; before. lluch nore nork is required do do this.
; I{ot foolproof, but it catchej many of the errors.
(defun logic-paton (obj val)

( cond
((equa1 (car obj) ¡co¡mand)

(patom obj)
(Paton " "¡(terpr) )

((equal (car obj) rassign)
(patom obj)
(Patom " "¡(terpr) )

((equal (car obJ) ,kscal1)
(paton obj)
(Patom " "¡(terpr) )

((equal (car obJ) rscriptmacro)
(paton obj)
(Paton " "¡(terpr) )((equal (car obj) rrepeat)
(patom "(repeãt . . .' ),')(terpr) )

((equal (car obj) 'repeat*)(Paton "(repeát* ..^. ¡,'¡
( t erpr) )

((equaJ. (car obj) ror)
(Patom "(or ... )")(terpr) )

((equal (car obj) ra11)
(Patorn "(a11 ... )")(terpr) )

- ((ristp (car obj))- (Patom "List ...")
(terpr) )(t
(patorn obJ )
(terpr) ) )

va1)

; This predicate retutns ni1 if th€ script ls found. to be €rtoneouB; The code is not too cornplicated.

(defun is-this-a-script (scrlpt)
(or

( is-thís-an-enpty-ecript script )
( and



9ô Chaplcr 8 The Source Codc

(listp script)
(ls-this-a-script-clause (car script))(ls-thle-a*script (cdr script)) ) ) )

(defun ls-this-a-scrlpt-clause (clause )
(and

(llatp clause)
(or

( is-this-a-coma¡d clause)
(is-this-a-kscall clause)
( ls-this-an-asaign clauae)
( is-this-a¡r-or cLause)
( is-this-a-repeat cl-ause)
(is-this-¡-repeat* clause)
( is-this-an-aLl clause)
( ls-thls-a-scrlptmacro clause )
(logíc-paton clause nil)) ) )

; f,sr€ folloEs one predicatê fot each of the possible clauses in a script
(defun t¡-thle-a-comtand (clause)

(cond
( (and

(equal (car clause) rco¡mand)
(atom (cad¡ clause)))
(napcar

¡ (lanbda (x)
(cond

( (and
x
(listp x)
(not

(nernq
(car x)
, (infite outfile globfile nunber numlist nurll.istl
synrbol syrnlist syrnlistl)) ) )

(paton ,,Thie may be a bad conma¡d: ,')
(patom clause)
(terpr) ) ) )

clauso)
t)))

(defun ís-this-a-kscall (clause)
(cond

( (and
(equal (car clause) ¡kscall)
(cdr clause))
(napcar

, (la.nbda (x)
(cond

((and x (listp x) (not (equal (car r) rparameter)))
(paton "This nay be a bad kscall: ,')
(paton ctause)
(terpr))))

(cadr clause) )
t)))

(defun is-this-an-aseign (ctause)
( and

(equal _(car clause) rassign)
(atom (cadr clause))
(aton (caddr clause))))

(defr¡¡ is-this-an-ot (cLause)
(and

(equal (car cLause) ,or)
(appLy rand (mapcar ris-this-a-script (cdr ctause)))))

(defu¡r is-this-a-t€p€at (clause)
(and

(equaJ. (car clause) ,repeat)
(is-thls-a-script (cadr- clause) )(nul1 (cdd¡ clause))))

(defun is-this-a-t€peat* (clause)
(and

(equa1 (car clause) ,r€p€at*)
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(Is-this-a-gcript (cad¡ ctause) )(null (cdd¡ ctause))))
(defun ls-this-an-alL (clause)

(and
(equal (car claus€) ,alL)
(apply rand (napcar rls-this-a-Bc¡lpt

(defun is-this-a-acriptmacro (clauee)
( and

(equal _(car clauge) rscriptnacro)
(aton (cad¡ clause))))

(defun is-this-an-enpty-script (clause)
(null clause) )

97

(cdr clause)))))

Listirrg of the file visual.l

; This ls tho support for VISUAL (= Tektronir) terninals used in
; only a very lfunited aubs€t of th€ scle€n capabilities ã.rs ua€d.

(deff lavor visual-- int erf aco-f Iavoro)

(íhs)

; Ent€r graphJ.cs node.

(defmethod (visual-lnte¡face-flavor : enter-graphics) o(outcha¡ 27)
(outcha¡ 58)
(outchar 31))

; Enter aÌphanunerics mode,

(defmethod (visual-i¡terface-flavor :exlt-graphics) ()(outchar 24))

(defnethod (visual-interface-flavor :hone) o(outcha¡ 27)
(outcha¡ 58)
(outchar 25))

; The ¡est of th€ fùnctions ar€ uaêd to conv€rt the vrloo flavor (tenporariry)
; to handl€ VISUÂL too. This ls done by calltng th€ function prepar._tor_yaps.; Quick and very dirty.
(defun prepare-for-yaps o(outchar 31)

(clear-rectangle O 645 1024 13S)(clea¡-rectangle O 4OO 2OO 245>((- xx ¡:hone))

(defun visual-set-cursor (: y)(drar-rectangle x y O O "@;))
(setq rr (nake-instance rvisual-interface-ftavor))
(defun help (irn) (<- xr itn))
(defun dran-r€cta¡gle (xl yl 12 y2 arg)(outchat 27)(printiten arg)

(outcha¡ 27)
(printiten,'7,,¡
'(printiten x1)(Printiten ";")(printitem yl)
(Printite¡ " "'¡(prirtitem x2)(Printite¡ " ' "¡(printiten y2)
(Prilttite¡ "'"¡(printiten 'ry"))

(defun clear-rectangle (xl yl 12 y2)(outchar 27)
(Printitem "71¿"¡(outchar 27)



98 Chapler 8 Tlte Source Code

(prJ.ntiten "Q")(outcha¡ 27)

prln

ttt€r r'lI)
tlter¡ r1)
tit€n ". ',)titon yl)
tit€n r' . [)

prlntiten 12)
printitem ";")
prlntiten y2)
printltera "; ")printltern "y,')
outcha! 27)
prlntiten "/Od,'))

(defun eng O (nefp ,:enter-6raphics))
(defun exg () (nefp r:exit-giaphics))
(defun ce () (clear-rectangle O 640 1024 140))

Listirrg of the file vt100.l

; Thls file contains th€ support fo¡ I0 on a VTlO0-terninal.
; ft is used as a nl.¡in in the ulnterf-flavor. Âmong othor
; things it contalns functions for handllng pronpting and menus

(defflavor vtlOO-lnterf ace-f lavor
o)

(defmethod (vt100-lnterface-flavor :paton) (erpr)
(patom expr)
(terpr) )

; Â more general (sLcl) verslon of patom. It sil1 handle atoms,
; strings, and Llete of pri¡t stuff in an appropriat€ saJr.

(defnethod (vtlOO-interface-flavor :patton) (expr)
(cond

((atour expr)
(patorn expr))

(t
(<- s€lf ,:FrLt€ erpr))))

(defnethod (vtl0o-i¡te¡fac€-flavor :rrite) (expr)
( cond

( erpr
(<- self ,:patton (car expr))
(mapc ,(lanbda (x) (patorn,',,) (<- aelf ,:patton x)) (cdr expr)))))

(def¡nethod (vt1OO-lnterface-flavor :nrlte].n) (expr)
(cond

( erpr
(<- s€lf,:patton (car expr))

. (mapc t(la¡nbda (x) (paton,',') (<- self r:patron x)) (cdr erpr))))(terpr) )

; Here follovs quite a few speclalized printing functionÉ. The
; ldea is that the intsrnal- replesentation alrãys should renain
; th€ same, an on).y th€s€ ptocedur€ nouJ.d need to be changed
; vhen a ne¡r teminal or graphJ.cs device should be used.

(defmethod ( vt 1OO- i¡rt erf ace-f lavor : rrl.t e-yaps- inf o ) ( i¡rf o-list )

(prepare-ror-yaps) i Ïlå""lliìu"f:"1:,"ï"å'ì;"i:"äo:i å"u'ifoå 
vrsual

(napc
, (la¡nbda (x)

( cond
( (cdr x)

(pat
(<-

om ((- database t:get-script-nane (car x))) (patorû,,: ,,)
s€lf t:Britoln (catr ¡)))))

info-list )
t)

(definethod (vt1OO-interface-flavor:rrite-script-a¡rd-comna¡rds) (con-Iist)
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(napc
, (lunbda (¡)

(cond
((cdr ¡)

(paton (<- database ,:g€t-script-na.ne (car t))) (paton ,': ,,¡
(paton (cadr r))
(napc r(lambda (y) (paton ,,, ,') (patorn y)) (cddr x))(Paton " "¡¡¡¡con-lLst )

r)
(dof ¡¡ethod ( vt 1 OO- int orf ace-f lavor : Er lt e -nort -comands ) ( con_l ist )( <- self r : nr ite -scr ipt -and- coruanà" 

-"orlii"t 
I(terpr)

t)
(defnethod (vt1OO- int erf ace-f lavor : crit€-activ€-scripts) ( con_tist )(<- seLf r :nrJ.te-script-and-comanã"-i.r:c-àor_ff"tI)

(cond
((cdr com-tist)

(Paton "¡ "¡(napc
, (lanbda (¡) (<- self , :rrrit€-Ectipt-and.-cour¡rands ¡))(cdr con-llst) )

(pato¡¡ "l")))(terpr) )

(defnethod (vtloo-intorf ace-fravor : rrite-dictionary-lrst) (Lict)(cond
(1ict

(<- self ¡:line BO)
(napc

¡ (La¡rbda (x)
(<- seLf t:sriteln (Ilst',HeIp fo¡,, (car x)))(<- self ,:Hrit€l¡r (cdr r))(<- e€tf r:line 8O))

rict) ) ) )

(defnethod ( vt 1 oo- int erf ace-f ravor : print -part iår-comand) ( con)(cond
((nu11 con)

(terpr) )((aton (ca¡ con))
(Paton (car co|u))
(Paton " "¡

-_(<- self t :pri¡t-partial-cormã¡rd. (cd¡ con)))((equal (caddar com) ¡ldpac-default)
. _(<- self ':print-partiil-comand icalr con)))((and (aton (cadar com))

_ (equal (cadar con) ,*unknoen*))
(Paton "... "¡

- -(<- self , :prLnt-partial-coma¡.d (cdr con)))((atom (cadar con))
(patom (cadar con))
(patom " "¡

--(<- self , :print-partial-comrand (cd¡ co¡n)))((€qual (cadadadar co¡¡) r*unknocn*)
(Paton "... "¡

, (<- self t :print-partial-comand. (cd¡ com) ) )(t
(paton (cadadadar con))
(Patom " "¡(<- seff t :print-partial-conmand. (catr co¡n)))))

i *:la_t1-" |.i pronpting the user for a 1eft out algument in a coma¡d.; ln€ conmand, the number of the argum€nt to ask fõr, and a possible
i Í:li":l-:,"1ue are given. The funciion r€turns the iefr out'argurnenr.; Us€d by th€ Query module.

(defrnethod (vtloo-interface-fravor :prompt-comra¡d) (co¡¡nand n¡ defaurt)(prog (ans questno spec)
(Ê€tq qu€atno 1)

_ J"9tq spec (list (<- database ,:get-clause-nr (car coma¡d) n¡)))labe1
!<- self , :print-putial-conmand corn¡and)(patom (<- database ,:get-Bhott-h€Ip-t€xt (car comand) nr))(pato¡ "7"¡

09
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(cond (default (paton " (Default ,,) (patorn default) (paton ,'),,)))
(patorn " > "¡(setq ana (tylpeek))
( cond

((and default (equal ans 1O))
(tyi)
(serq ans (lisr d€fault)))

((equat ana 1O)
(tyi)
(go label) )(t
(setq ans (list (read)))))

( cond
((and (equal a¡s ,(?)) (equal questno 1))

(napc
t(lambda (r) (paton x) (terpr))
(<- database ,:gêt-Iong-he1p-tert (car comand) nr))(setq questno 2))

((and (equa1 ans t(?)) (equal queetno 2))
lpaton-"Sorry, I have aì.ready given atl" help I can.,')(terpr)
(setq questno 3))

((and (equal a¡s ,(?)) () questno 2))
(paton,'nTg¡¡,,¡
( terpr) )

((and
((- parser ,:infiIe-spec? apec)((- parser ,:fiLe? anã))

(return (ca¡ ans)))
( (and

((- parser ,ioutfiLe-sp€c? spec)((- parser ,:flle? ans))
(return (car ans)))

( (and
((- parser ,:numb€r-spec? spec)((- parser r:nr¡¡uber? áne)) -

(return (ca¡ ans)))
( (and

((- parser r:nunlist-spec? spec)((- parser r:numJ.ist? ans))(return (car ans)))
( (and

((- parser r:numliet1-spec? spec)(<- parser ,tnumJ.istl? ans)) -

(return (car ans)))
((and

((- parser r:synbol-spec? spec)((- parser r:synbol? ans))(return (car ans)))
( (and

((- parser ,:sJrnÌist-sp€c? spec)((- parser r:eynList? ans))(return (car ans)))
( (and

!(- parser ,:sJmlistl-spec? spec)((- parser r:aynlietl? ans))(return (car ans)))(t
-,(paton-"Erroneoua lnput.") (terpr)))
(go label)))

; Pronpts the user for an object of type rtyper.

(defmothod (vt10o-lnterface-flavor :pronpt) (t€rt-list type)(prog (ans)
loop
(<- self ':r¡lit€ (appendt t€rt-l"ist ¡,2 > r,))
(setq ans (tyipeek))
(cond ((equal ans 1O) (tyi) (go loop)))(setq ans (liat (read)))'
(cond

( (and
(€qual- type tfil€)'
((- parser r:flle? ans))(retu¡n (car ans)))

( (and
(equaJ. type rnumber)
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((- parser r:nunbe¡? ans))(return (car ans)))
( (and

(equal type ,nunlist)
((- parser ¡:nunJ-lst? ans))(return (ca¡ ans)))

( (a¡d
(equat type ¡nr¡nllstl)
((- parser r:nr:nlistl? ans))(return (car ans)))

( (and
(equal type rayubol)
((- parser ,:synbol? ans))(return (ca¡ a¡e)))

( (and
(equal type ,synlist)
((- parser ,:syrûllst? ans))(return (car a¡s)))

( (and

(t

(equal type rsynlistl)
((- parser t:e¡rnlistl? ans))(return (car ans)))

(paton."'lIls-F-sTUIf,p, stupid input, expecting a ,,) (paton type)(terpr) ) )
loop) ) )

; The (the) sJrst€n prorpt, (default ÚI[S> "),
(defnethod (vtl00-int€rface-flavol :naln-prorupt) o(paton (<- database r:get-pronpt))t-_- '--'-'
(d€fmothod (vtloo-lnterfac€-fravorî :rrite-¡eratives) (r.ist generation)(teb (1+ (* (<< database rtab-numb;;i g;;;;;;i;Olj---"(paton (cãr llst))

(cond
((cd¡ ltet)

(napc
, (la¡ubda (r)

(<- solf ,:¡rrl-t€-r€letives x (1+ generation)))(cadr ltst)))(t
(terpr) ) ) )
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Routines to give support for menus.

nenu-ll.et ehou}d be deflned as:([(<text-strlng> <atat€-id€ntifier) value [vatue...])..
int€rnal-state is defined as:

( [(atate-ldentlfler curr€nt-va].ue) ., .l)
For erample ln (lhs):

(defmethod (vtlO0-interface-fLavor :¡renu) (nenu-Iist lnternal-state)(let
((menu-1en6th (length menu-list))(tnp int€rnaL-state))

(setq int€rnal-etate , (
(tracs-on f)
(frult sline-nold)
(pronpt "rlts>,')(ptin6 f)
(yaps-debug f))

' (eetq nenu-list , (
("Tracing_of the lisp systenil lisp-syaten-t¡ace t f)r"rnrernal traclng,' trãc€_on t f)("Traclng of rule aystom,' yaps_debug t f)("Tracing of scrlptå,, irä""l"".iptr-on t f)("fdpac fruit', fluit ' synbol-))

The nrethod :nenu ret'rns a nes tist of internar--atates, (not necessarilyln the same order).



102 Ch.a¡rler 8 Tlte Source Cotle

(<- solf t ¡erase rscreen)
(<- self ,:acursor 1 1)
(napc

t (lanbda (¡)
(prlntiten (car ¡))
(printiten " ")(prlntltern (catl¡ (assoc (cadr r) tnp)))(<- self r:crlf))

nenu-Liet)
(terpr)
!p"tor- "Erit fron menu by typing control-c")
(terpr)
!p.ton. "f,unbers and syrrbols ar€ terminat€d by CR.")(terpr)
(rtioinit)
(<- sslf ,:acursot I (length (explode (caar ¡nenu-llst))))(prog (in-synbol ros)

(eetq ror 1)
loop
(setq in-synbol (insynb))
(cond

((equaI ln-synbol I l'Cl )
(ttreset )
(<- self ,:acursor (+ 3 menu-length) l)(<- self r:crlf)
(return tnp)))

(cond
((equaI in-synbol tUP)

(cond
((= ror 1) (setq ron nenu-lengrh))(t (aetq ros (- ¡os 1)))))

((member in-symbol ,(D0Y Cn))
(cond

((= ror¡ rnenu-Length) (set
. (t (setq ror¡ (+ ror¡ 1))))
( (and

(equal (caddar (nthcd¡ (- ror¡ 1) nenu-Iist))
(nr¡mber in-synboJ-) )(<- setf t:€rass rtoeoln)
(print it ern ln-symbol)(let ((r-syp¡ol (get-nuraber in-synbol)))

(setq

q ror 1))
)

trP
(updat e-assoc-I lst

tEP
(cadar (nthcdr (- ror 1) nenu-list))
r-eymbol) ) ) )

,nr¡mbe¡)

( (and
(equal. (caddar (nthcdr (- row 1) nenu-list)) ,eyrnbol)
(a1fa in-eynbot))
(<- self ,:€ras€ ¡toeoln)
(printitem in-synbol)(let ((x-symbol (get-alfa-num-symbol in-syrnbol)))(let ((¡-synSol (get-syrnbol in-synbol)))

( setq
tnP
(updat e-assoc-llst

tnp
(cadar (nthcdr (- ¡ow 1) ¡nenu-list))
x-synbol) ) ) )

((¡rember in-synbol (cdda¡ (nthcdr (- ror 1) nenu-llst)))
( setq

tnP
(updat e-assoc-J-ist

tEP
(cadar (nthcd¡ (- rorl 1) nenu-Ilst))
in-syrnbol) )

(print item in-synbol-)(<- self ,:eras€ rtoeoln))
((equal (caddar (nthcdr (- ros 1) rnenu-list)) rnurnber)

_ _(printitem ,'Expscting a number.,'))
((equal (caddar (nthcdi (- ros 1) ¡nenu-list)) raynbot)
_ (printiten "Exp€cting a syrnbol.,'))(t

(printitem " Try ")(napcar ,printitom (cdda¡ (nthcdr (- ror 1) menu-Liet)))))((- self ,:acursor
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roB
, (l_ength-(erplode (caar (nthcdr (- ¡oç 1) nsnu-ltst)))))(go loop))))

; -----------
; Bell.
(def¡¡ethod (vtlO0-lnterface-fLavor :bell) o(outcha¡ 7))

; Routlnes for V1100 screen control.
(dsf¡nethod (vtlOO-lnterf ace-fLavo¡ : Iine) (length)(outchar 27)

(outchar 4O)
(outchar 48)
(do ((t O (1+ t))) ((equa1 I ).ength)) (outchar 113))(outcha¡ 27)
(outchar 40)
(outcha¡ 66))

; Scrolllng regl.on.

(defnethod (vt1O0-interfacs-flavor :scrolJ.lng_reglon) (r y)(outchar 27)
(outcha¡ 91)(printlten r)
(outchar 59)
(printltern y)
(outchãr 114) )

; Cursor Eovetn€nts.

(defmethod (vt1OO-int€rface-flavor :cu¡sor) (nane)
\ cond

((equal name ,uD)

._(outchar 27) ipriIlriten ,'tA"))
( (equal na.me , do¡¡n)
_ -(outchar 27) (printiten,'tB,'))
((equa1 nanre rright)
_ _(ourchar 27) (pri¡titen ,,[C,,))
((€qua1 name rleft)

(outchar 27) (printiteE,'[D,'))))

; Cursor addreesirg.

(definethod (vt10o-interface-fLavor :acurso!) (ror col)(outchar 27)
(outchar 91)(prlntiten row)
(outchar 69)
(printitern col)
(outchar 1O2))

(defnethod (vt1OO-lnterface-flavo¡ :cursor-lndex) o(outcha¡ 27) (printitsm ,'D',))

(def¡nethod (vt1OO-íntorface-flavor :cursor-rov€rse_lnde¡) o(outchar 27) (printitem ,,11"))

(definethod (vt1oO-interface-flavor :cursor-n€tt_line) o(outcha¡ 27) (printitên ,,8,,))

(defnethod (vt1OO-interface-flavo¡ :save_curso¡) ()(outchar 27) (prtntiten ,'2"))

(def¡¡ethod (vt1OO-interface-flavor restore_cu¡sor) o(outchar 27) (printlton "g"))
; Erase conmand6.

(defrnethod (vt1OO-interface-flavor :erase) (name)
\cond

((equal name rtoeoln)
_ _(outchar 27) (printite¡n ,'tX,'))
((oqual name rf¡onboln)
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(outchar 27) (printitsn
((equal nane rliire)

(outcha¡ 27) (printiten
((equal nane rtoeoscr)

(outcha¡ 27) (printiten
((equal nane rfronboscr)

(outchar 27) (printiten
( (equal na-me ¡ screen)

(outchar 27) (printiten

Video ¡ttributo coEmar.ds.

(definethod (vt 1OO- int erf ace-f lavor : v ideo-attrlbut e ) (na¡ue)
(cond

((equal narne ,off)
(outcha¡ 27) (printiten ,,[n,,))

((equal narne ¡bold)
(outchar 27) (printiter rr[fun,))

((equa1 nane rbla¡k)
(outchar 27) (printiten ,, [h"))

( (equal nane rr¡nderline)
(outchat 27) (printiten ,'t4n"))

((equal nane ,blínÌ)
(outchar 27) (printiten ,'[5n,'))

((equa1 nane rreverse)
(outchar 27) (printiten,,t7n"))))

; lllscellaneous.

(defnethod (vtl0o-ilt€rface-flavor :crlf) o(outchar 13) (outchar 10))
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"tlx,'))
,' t2[,,) )
,' tJ,') )

,'t1r"))

,'[2J,'))))

; Fu¡ctions for the m€nu ayst€n. üaiIly pretty lo¡¡-level I0
(defun get-syrubol- (statt-synbol)

(prog (res inch)
(setq rea (list start-synbol))
loop
(setq inch (inchar))
(cond ((equal inch 13) (return (inplode res))))(cond

( (or
(in-intsrval inch 32 126))
(outchar inch)

_ (setq res (appendl res (ascii inch)))))(go loop)))

(defun get -alf a-nu:n-synbol (start-synbol)
(prog (res inch)

_(setq res (list start-synbol))
loop
(setq inch (inchar))
(cond ((equal inch 13) (return (lnplode res))))(cond

((or
(in-interval inch 48(in-interval inch 65(in-interval inch 97
(outchar inch)

57)
90)
L22)

(setq res (appendl res (ascii inch)))))(go loop)))
(defun get-number (start-synbol)

(prog (res inch)
(setq res (- (car (aerploden start-symbol)) 48))
loop
(setq inch (inchar))
(cond ((equal inch 13) (return res)))
(cond

((in-interval inch 48 57)
(outchar inch)
(setq res (+ (+ res 10) (- tnch 4B)))))(go loop)))

(defr¡n in-interval (num lolim hili¡)
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(and (> nun (1- loli¡n)) (< nun (1+ hflh))))
(defun atfa (aynb)

(let ((¡ (aerploden syrnb)))
(cond

( (and
(equat (length r) 1)
(o¡

(ln-intervaL (ca¡ r) 62
(ln-lnterval (car x) 65
(in-interval (car :) 97

(defun nunber (synb)
(let ((r (aerploden syrob)))

(cond
( (and

(equal (length x) 1)
(in-inte¡vaL (car x) 48 57))))))

¡ 0lven an associatLon-Iist, an atom, and a val-ue, a ner liet Ls returned
; sith th€ old value of tho ato¡û BubatLtut€d by the ner vaLue.

(defun update-assoc-ILet (assoc-Ilst va¡ val)
(cond

((null assoc-list) niL)
((equal (caar assoc-List) var)

(cons (Llst var va1) (cdr assoc-llst)))(t (cons (car assoc-tist) (update-assoc-ILst (cd¡ assoc-List) var val)))))

The Pascal Code

Listiug of the file ttio.pas

nodul-e tt 1o(lnput, output) ;

const
bufsiz = 128;
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62,
eo)
t2Ð> )))))

z
z

Â
a

ttp6
str ing
$byte
$nord
$quad

= packed array [1..64] of char;
= [byteJ o..255;
= [rordJ O..65535;
= [quad,unsafeJ

¡ecord
1O : unsigned;
11: int€g€t;

snd;
terninftype = packed record

typ : $byte;
c1a : $byte;
bufsiz : $sord;
t1 : Lnteger;
í2 : integer;

end;
buffettype = record

irr. : lnteger;
outx : integer;
peekx: lnteger;
nchar : integer;
buff : packed array [1,.bufsiz] of char;
charo I char;

end;
itentype = packed record

buflen : $sord; l-tencode : $rord;
bufadr : intag€r;
lenadr : integer;

end;
itemlist o packed record

1t€n1 : itentyp€;
term : integer;

end;
iosbtype = packed record

condval I $r¡o¡d;
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ttfcnt : $sord;
deyi¡f : Lnteger;

end;
eritblocktype = packed t€coÌd

f ornli¡rk :

exitadd¡ :

Dbz :
condvaladr :

€nd;

T.include ¡ USE: IPERP. REÂL . VÁX] rßIIrC . pAS/f,0LIST '

; Thls ie the decla¡ations of VÂI/VilS
; can also be found in SYS$LIBRÂRY:ST

Clto.pl.er 8 The Sow'ce Code

lnteger;
lnteger;
l"nte6er;
integer;

systen services and some consta¡¡ta,
ÂRLET . PÂS

vat
ttchan
ch
buffer
nêrtelû
oldter:n
item
denm
devlen
Losb
statug
erblk
€rltstat

{---------

$nord;
char;
buffefiypo;
ternlnftype;
terninftype;
iteElist;
string;
lnteger;
iosbtype;
integer;
€xitblocktyp€
integer;

[votatile]
Ivolatile]
[volat ile]
Ivo1at iI-e]
Ivolat il-e]
IvoIatiIe]
Ivolatile]
IvoIat ile]
IvoIaùi1e]
[volatile]
[volatileJ
IvoIatile]

[asynchronous] fu¡ction inclusive_or(í1,,i2 t integer) : integer;
l

typa
conv = Î€cord

case integer of
1:(i:integer);

- 2 : (b : packed array [0,.31] of boolean);
end;

YA-t

b

tEpl , tnp2, out
i : J.nteger;

tnp2. i

sIs$qio (cha¡
func
iosb

conv;

egin
tnpl

{----------- _______________}
[asynchronous, unbound] procedure astO; forgald;
1------------ _______________)
{asynchronous, unbou¡d] procedure enableread.;
begin

as
P1
P2

i1
í2

fo¡i:=Oto31do
. out.b[i] := tnpl.b[i] or tmp2.blil;
:'ncl.usi.v€_or := out.i;

end;

end

:= ttchan,
:= IO$-REÅDVBLf,,
:= losb,
:= asto,
:= buffo¡,cha-ro,
:= 1);

{------------ ________________}
{lasynchronoua, u¡rbound]] procedut€ ast0;
begin

if (iosb.condval = SS$-ABORT) or (Losb.condval = SS$_CÅ[CEL) thenbegin end
else
begin

if iosb.condval <> SSg_f,ORllÂL then
buffer.char0 := chr(2ES) ;çith buffer do

begin
buff[inx] := cha¡O;
if inx = bufsiz then

in¡ := 1
else

tadr
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inr :- inr + 1;
ncha¡ :o nchar + 1¡
if nchar = bufsLz th€n

Bys$Botast (o) i
end;
sys$setef(1);
enableread;

end;
end;{----------- --------------}
[gfoba].l procedure ttr€r€t;
begln

sys$canexh;
sys$cancel(chan := ttchan) ;
sys$setast(O);
sys$qiow(chan := ttchan,

func := I0$_sETll0DE,
p1 :E oldt€rm,
p2 := t2\;

ays$daesgn(chan := ttchaû) ;
end;
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-----------------)
bal.] fr¡nctlon !.nchar : char;

begin
sys$raltfr(efn := 1);
sye$setast (o) ;
Flth buff€r do
begin

inchar := buff[outx];
if outx = bufsiz then

out¡ := 1
else

outx := outr + 1;
peekx := outx;
nchar := nchar - 1;
ifnchar=Othsn

eye$clref(efn := 1);
end;
sys$setaet(1);

end;
{----------- --------------}
lglobal.J fu¡ction peekchar : char;
begln

sith buffer do
begirr

ifnchar=Othen
peekchar := chr(l2e)

eLse
be6in

peekchar := buff [peekx] ;if peetr = bufsiz then
Pe€kr := 1

else
peekr :o pe€kr + t;

end;
end;

end;
{------------
[globalJ procedure o¡tchar(ch : char);
begin

sls$qiow(chan := ttchan,
efn i= 2,
func := I0$_ïRITEVBLf,,' pl := ch,
p2 := 1);

end;

[globalJ procedure outstring(var st

begtn 
nr

sXs$qiow(chan := ttchan,
efn z= 2,
func := I0$_IIRITEVBLX,,
p1 := st,
p2 := nr);

end;

char;
integer) ;

-------l
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lglobalJ procedure ttioinlt ;

var
tnp : int€gsr;

begin
nith buffer do
begln

lnx := li
outr := 1;
Peekr := 1;
nchar := O;

end;

lten. ítenl.bufl-en
Iten. Ltenl . Ltemcode
Iten. itenl .bufadr
Lten.itenl .Lenadr
iteu, tern
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:= 64;
: = Lf,ll$-STRIIIG;
:= l-address(devnan);
:= iaddress(devlen);
:= o;

atat¡¡s ¡- rys$tlÌL¡lm(tabnan := rLXü$pR0CESS_TÂBLEr,
lognan := 'TT',itnlet := lten);

sys$assign(d€ynam := devnm,
chan := ttchan);

for tDp := devlen + 1 to 64 do
devnan[trapJ := ch¡(O);

sis$qiop(chan r= ttchaí,
fr¡nc := I0$_SE[SEI|0DE,
p1 := oldtsrn,
pZ := l2);

n€st€rn := oldt€rm;

trnp := nortern.Ll;
tmp := inclusive_or(tmp, TTgü_!ßXDSABL);
trnp := inclusive_or(tnp, TT$ü_f,OECH0) ;tnp := inclusive_or(trnp, TTgü_TTSyXC);
nestern.il := tnp;

tnp ;= nentern.i2;
tnp := inclualve_or(trup, TT2gü_pÂSTtRU);
turp := lnclusive_or(rnp, TT2g!i_BRDCSTüBX),
nenterm.i2 t= tnp;

sIe$qion(chan := ttchan,
fr¡nc := I0$_SETü0D8,
pl :ã negt€lln,
p2 := t2);

exblk.forslink := O;
erbLk.e¡itaddr := iaddress(ttreset) ;€rblk.Ebz := 1;
e¡blk.condvaladr := laddress(eritstat) ;gys$dcl€rh(desblk := exblt) ;

sys$c1ref(1);
enableread;
sys$s6tast (1 ) ;

end;{----------- _______________}
IglobalJ procedure shonchar(ch : cha¡);
begin

if ch in [t ,..r-r] th€n
n¡ite (ch)

else if ch = ch¡(127) then
begin

Hrite(rD,);
Elite(,8,);
nrite(rLr);

end
elee
begin

srite(r^r);
crite (chr(ord(ch)+64) ) ;



Cih.aller 8 The Source Coile

end;
end;

-Ì
procedure dunpbuffer;

Yar
l. : lnt€ge!;

begln
rlth buffer do
begln

Frit€( t lnr
nrits(, outx
wrlte(, peek¡
rrlte(r'nchat
Frit€( t charo
s¡it eln;
rriteln(r-r);
for I :g 1 to bufsiz do

ehonchar(buff [i] ) ;
rrltoln;
rrltsln(r-r);
sriteln;

end;
end;

end.

The C Code

Listirrg of the file sr¡d.c

/* These routLnes are used. for th€ nailbor comu¡rication b€t'€en th€ LiÉp
/* and.Idpac. Sendsalt ssnd.s a character strln6 to a nallbo¡ and raits
/* u¡ti1 tho tert haa been read. Sendnoralt alão send.s a chatact€Ì stting
/.* to d mailbox, but i-@ediateLy contlnu€s €rocution. Inítlallz€ cr€ateB
/* the nallbox. PEIP ia the login na.me of on€ of th€ authors.

*lnclude (stdio.h)

¡truct stdescr {
inù l;
char 'lc;Ì;

char trtnãn[9]
struct stdescr trtbor;
lnt trtchan;

char nessage [8O];
lnt nsglen;
lnt lo-nrltevblk = 48;

/ *-----------
lnitiallze o
{

txtbor.c = trtnam;
txtbox.i = 8;

- sys$crembx (O, &trtchan, O, O, O, O, &txtbo¡);Ì
/*----------- ------------*/
sendsait (message, nsglen)
char *mêêsag€;
int *nsgl€n;
{
- sys$qion (o, txtchan, io-sritevblk, o, O, o, mesaage, *ms61€n, O, O, O, o);
Ì

It)9

); nrite(lu:2);
) ; rrlte (outr :2) ¡
) ; rrlte (peekr : 2) ;
); rrite(nchar:2) ;
); showchar(charO);

*/
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send¡owait (nessage, ntglen)
char +D€ssag€;
lnt +nsg16¡i

, 
els$llo (o, trtchan, io-¡rLtevblk, o, O, o, nessage, *n8gl€n, o, o, o, o);

Listirrg of the file ttio.c
/* These tro procedureg are used by Franz Lisp to write a character r€sp. */
/* a cha¡acter string to thê standard output, +/

*lnclude <sys/ioctl.h>
llnclude (stdio.h)

/ t------------------:---- -------------*/

outchar (ch)
char rch;
{

r¡ite (1, ch, 1);Ì
/*---------- -------------*/
outstring (str, len)
char *stx;
lnt *16¡;
{

write (1, str, *Ien);
Ì

The DCL Code

Listing of the file i<Ipac.cour

$ SPAHT/IOIIÂIT @PÂCSTÂRT IDPÂC REG:IREGLER.EIE] TDPAC

Listirrg of the ffle pacstart.corrr

$

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

o1d-verify= I 1$verif y(,,¡6"¡ t

Lf "rtttac€_onr" then set verify
on control_y then goto intorrupt
o¡r oltor th€n goto ints¡rupt

! Comon atatt-up procedure for the progran packages

- Progran package nane, e.g. fDpÂC
- .exe file area
- [ame of standard data a.rea:

textliblev2 = reg: [regler.nacheJ.p. rp3r] (d€fåult: pl)- Program version (default: highest)

Enable ctrl/y catching
llako the terminal ¡eaãt to form feeds
Renane th€ print file to ,p1r.1og
Type package specific as wãll as-general notice flle
Run the package
Reni¡rd th€ us€r that a print fiì.e is avallabJ_e, if any

! Tomas Schonthal 1981-0?-16

if "r rp3r',.eqs."" then p3:="r rpl,,r
if ",'p2 r'r. eqs.,'REC : IREiTLER.EIÈ1,' th€n rype REc : IRECLER.HÂCHELP
P4=p4-" ' "
¡rhore_am_I=f $paree (,, [J ")
j ob_node=f$mode ( )
t YPE REG : IREGLER . IIÂCIELP . PROGPACS] PROGPÂCS , TXTi¡ rtr rJob_rnoder,'.nee.,,BATCH,, th€n sst t€tminal.,/form
assign/user_mode rpl r.log forl06
assign/uaer_mode ,p1, , epy forOOZ

p1
p2
p3

p4

a/
b/
c/
d./
e/
r/

:p3tl tp3r.TIT
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lf "'rf$loglcal("TEITLIBLEVI"¡ r"."n". "'t then asslgn/user-mode U textLiblevl
aseign/user-node REG : IRECLER.!|AC[ELP. tp3,] textlibLev2
aee ign/user-node REO : IRECLER . IIACUELP . PR0CPACS] t extLiblev3
asaign/user-node perp-bor eys$lnput ! t*** C[Â[GE AEnE r**r
aesign/uaer-mode ayú$output dis_1
aeefgn/ueer-node REG : IRECLEI.SEÏUPJpacsid.key pac_sid
st art-tin€=f$cvt tüo (f$t tne ( ) )
Lnage=f $s6¡¡6h(p2+p1+,,, ere ;,,+p4)
run/nodebug , lnage r
pac-st atus=$Bt atuB
Lf pac-status th€n goto log_chock

interrupt : pac-atatus=$status
set neseage/notert/noLdentif lcation/nof acility/noseverity
dêL€t€ hcfil.*;i, *.at¡*, 'r,.dtir, r.pt;*, *.tt;*
set message,/te¡t/ld€nt íf icat lon/f acllity/severity
l-og-check: open/read/error=BpJr-ch€ck 1 rplr.log
close 1
lf f$cvtlme(f$filo-attrlbut€s(,"rplr,!.ogu,ilrdt,,)),Ite.statt_tim€ thên -
goto sPy_ch€ck

rrJ.te sys$output -
"To prlnt I delete your Log, type: Pf,IIT/f,EÂD/DELETE trp1r.L0C"

spy-check: open/read/erro¡=done t rplt.spy
close 1

$ lf f$cvtine(f$flle-attribut€s("rtplr.6py',,,,rdt,')).lrs.stüt_tine then -
goto don€

open/append 1 rplr.spy
rrite 1 'rr¡rrite1il[[_______

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$
$

$
$
$

s
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

srito 1
nrit€ 1
Prite 1
vrLte 1
Britê 1
erit€ 1
srlte 1
Fnit€ 1
ctite 1
¡¡rite I
srite 1

Erito 1

wrlte 1
nrit€ 1
rrlte 1
nrlt€ 1
¡rrit€ 1
srite 1
close 1

Image:
llode:
PID:
Priorlty:

Cpu: I rf$getsyi("cpu") r,'
Dlrectory: rtf$logical("sys$¿is¡,'¡rtrf$directoryOrrr
Date: , rf$tlneo It

, ,lmag€ r 'r
, tjob_noderrl
, ,f ggetJpi(,',,,,'pid,') ,¡,
, rf $getjpi(",', t,pri,,) r "
, rf$proc€ss O I,
, rf$fao(,, !xL,"f$8et8yi("sid")),"
"f $logica1 ("sys$announce") t "
I rf$message (pac-sta.tus) r"
, tf$loglca1("sya$output") rt'
, rf $loglcaJ. ("t€rninal$type" ) r ",,f $logicaL ("textlibl€v1rt) r "
t rf$g€rJpi(,',' r,,uic") r,,
, ,f $g€t jpi(,,,', "usêrname,,) r"
"f$getsyi("version") r "

'r" Procesg:

Site:
Pac-status:
lerminal":
Terninal type
Textliblevl:
UIC:
Usernane:
vüs

nrJ.te sye$output -rrKeyboard input cãptut€d in flle:
$
$ done: set noverify
$ lf old-verify then eet verify

The Idpac Macro Code

Listirrg of thc ffle ccoff.t

llÂCRO ccoff cc ( datal data2 nlag

LET ns = nlag * 2
LETnn=ns+1
LET nq = nIaB + 1

IISI zqp nn
LET anp.
LET ifp.
ZERO
STEP

, ,pt, , Spyrl

2
nq



tt2

LEl
LET
RÂIIP

SCLOP zq¡r (2) <
SCLOP zq¡r (4) <
SCL0P zqp (3) <

CCoF cc < datal data2 nlag
PL0T (¡rn) (nn) zqp (3) < èc zq¡r (t 4) (hp) zqp (2)

DELET zq¡r

ETD

Listirrg of the file c<¡h.t

llACRO coh cohf ( inal outsi nlag

ÂSPEC
ISPEC
CSPEC
ü0vE
SCLOP
FROP
FROP
FROP
lt0vE

Ch.apter 8 T'he Souree Coile

=lr1
amp
trp

I

zqP
zgP
zqp

<2)
(1)
(3)

+
1.0
1,O
nlag

rqplff <
xqpuff <
xq¡raff <
plinÌ <
pltnk(3) <
pLint <
pLank <
cohf <
cohf(3) <

llsl nJ.ag
outaf nlag
lnsi outai nlag
rq¡raff
plink(3) * -1.O
rq¡raff * pltnk
rqPtff t rqpuff
pllnt / pLank
cohf (2)

BoDE (p) cohf

DELET xq¡riff
DELET rqpaff
DELET rqpuff
DELET pttnk
DELET planÌ

EfD

Listirrg of the file loss.t

I{ÂCRO loss flle

FREE rors.ext
LET rora.€xt = O
F&EE rar.e¡t
LET vår.€xt = O.O

Ff,EÂD flle /e¡t
x

TURf, TEXT OFF
SïAT flle ext
TURI TEIT O[

LET Loss = O.O
LET l-oss Ë ya-r,ert i rora.ert

ï[IfE rThe vaf.ue of tho losa function fo¡ , fl.le , Ls , loss
EID

Listirrg of the ffle rnlitl.t
üACRO nlid syst ( insL outsi no

FTEST (t) syst
IF fteet. EQ O G0T0 1ab1
DELET (t) sysr
LÂBEL labl

FTEST xq¡riff
IF ftest. EQ O G0T0 1ab2
DELËT rqplff
LÂBEL 1ab2
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llOVE xqpiff (1) < inst
ll0VE rqpiff (2) < outet
ÍLET IlIllL. - 1
lll, (SC) ayat ( rq¡riff no ert

SÂVE COIIAT
I
I'LET IIIllL. = O

EfD

Listirrg of the ffle rnlidsc.t

llÂCR0 anlid syat ( lnsi outsl- no

FTEST (t) syet
IF ft€st. EQ O G0T0 lab1
DELET (t) syst
LÅBEL labl

FTEST rq¡rtff
IF ftost. EQ O G010 tab2
DELET rq¡rlff
LÅBEL lab2

ü0vE
ü0vE

rq¡rtff (
:q¡riff (

) < lnsl
) ( outsl-

1
2

l{L (SC) syst < xqplff no €rt
SUSPETD
SAVE COTIAT

T

E[D

Listirrg of the ffle prewhite.t

llAcR0 PREIIRITE PRE9I pREIt0 < ItpUT 0UTpUT ; X

.'TIÂCRO FOR PREIIIITEITIIIG OF IrPUT ÀrD OUTPT'T SIGTALS BEFORE.'CROSSCORRELÂTIOI ETC.

.,IilPUT trAII8 OF FILE IJIERE TIE IIIPUT STCTÂL ISIIOUTPUT IÁIIE OF FILE I'XERE TTIE OUTPUT SICIAL IS,'T ORDER OF ÀUTOREGRESSIVE FILTEN USED FOR THE PRE-II STITEIITG. THIS PÂRÂI{ETER IS OPTIOIÂL. DEFÂULT 10.'PREUI

''PRESO IIAI{E OF FILES ïHERE THE PREHIITEIED SIGIIILS ARE PLÂCED,. If,PUT SICNAL I[ PREIII, OUTPUT SIGIÂL I[ PREIIO

DEFAULT [=10

TREID Tf,PUTT<IIIPUT O
TREIID OUTPUTT<OUTPUT O

LET STDEV. ZQPRET=I .

,'TURIÍ TEXT OFF

'ITURII GRAPH OFF

STRUC ZqSTRF
ñA üAX T
rU üAX O
x
sqR
LS

ZQRI{AT<II{PUTT ZqSTRF
zqLsr{0D<zQsTRF

RESID PRESI<ZqLSüOD IIPUTT
IILL

STÂT PREIII ZqPREII
scl0p PREUI<pREïr/sTDEV. ZqpREg

RESID PRESO<ZQLSIIOD OUTPUTT
KÏLL

113



ll4

SCLOP

DELET
DELET

IITUR|
I'TT'RT

EID

Cha¡tler 8 The Source Ciodt

PREgo<PREï0/sTDgv . ZQPREI

(1) ZqLSü0D TXPUTT ornPUTT
(T) ZQSTRF

ÎEXT 0t
GRÂPH OI

Listing of the file randstep.t
llÂCn0 RÂIDSTEP Y<tlOD U fL ; XPLI

IIIIACRO FOR IIOITE CÂRLO SII{I'LÂTIOI OF TIilE NESPOtrSES I[ ORDEB TOI'ÏESÏ TEE Uf,CERTÂITTT OF AX ESTIüÂTED IIODEL.
I

''IIOD SYSÎETI FILE TIIERE TSE ESTIüATED üODEL PÂRAIIETENS Af,D.' TTETR ESTIIIATED COVÂRIÂICE TIATRII ARE
"u FILE gIT[ Itpul SIGIÂL FoR TEE SIüILÂTI0rS, E.c. A STEP SIGIÂL
'' IOTICE TIÂT TIE SÂüPLItrC IXTERVÂL OF TIIS FILE üUST COIICIDEI' ¡IITf, TEE SAIIPLITC IXTENVÀL Ii TIE SYSTET{ FILE }IOD.IITL TIE IT'IIBER OF SIITI'LATED TIüE RESPOISES REQUESTED
"trPLI 0PTIOXAL ÂRcltllEtrT (DEFÀULT VÂLUE = TIE GLOBÂL VARIABLE.' TPLT.) DETERüITIIG f,UT{BER OF POIITS PLOTTED PER PACE,
" x0Rt{ÀLLY EQUÂL T0 TIE [UttBER 0F p0If,TS If, TflE DÂTÂ FILE U..Y DÂTI FILE COXTAIIITC TTE SIUULÂTED ÏIIIE RESPOISES ÂS" col.utf,s

DEFÂILT f,PLI=f,PLI.

FOR I=1 T0 f,L
RÀAPA P<}IOD
DETER Y(I)<P U
DELET (T) P
IEIT I

PLOT ([PLT) Y

E[D

Listirrg of the file randtf.t
!{ACRO randtf fll < spc u

FTEST (t) zzypt
IF fto8t. Eq O c0T0 labl
DELET (t) zzypt
LABEL labl

FORi=1T0n
RÂtrPÂ zzypt < spc
SPTRFftl(i)<zzyptb/a
DELET (t) zzypt

XETT i

BODE fil
E[D

Listirrg of the file residu.t
I{ÂCRO residu r€s < syst insi outsi
FïEST xq¡riff
ïF ftost. EQ O G0T0 1ab
DELET xq¡riff
LABEL lab
ll0VE xq¡riff (1) < insi
ll0VE xq¡riff (2) < outsi
RESID res < syst xqpiff
EITD

Listirrg of the file slid.t
llACR0 slid o1 o2 < il i2 nr
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IIOYE zzzz(t) < il
IIOYE zzzz(2) < í2
SLIDE zzzzz < zzzz nt O

ll0VE o1 1 zzzzz(7)
llOVE o2 1 zzzzz(2)

DELET zzzz
DELET zzzzz

Ef,D

ll5
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