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SAMMANFATTNING

Rapporten beskriver vidareutvecklingen av programpaketet INMAT, s&
att detta forutom mdtvardesinsamling, mdtvdrdesanalys och enklare
regleruppgifter aven kan utfora automatisk frekvensanalys med hjdlp
av korrelationsmetoden.

Programpaket &ar utvecklat for en PDP11/03 dator och &ar avsett att
anvindas tillsammans med en forgrunds/bakgrundsmonitor.
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INLEDNING

Syftet med detta examensarbete har varit att utvidga programpaketet INMAT
sd att detta forutom mdtvdrdesinsamling och matvardesanalys dven skall kun-

na utfora frekvensanalys.

Programpaketet ar avsett att anvdndas pa datorn PDP 11 tillsammans med en
RT-11 forgrunds/bakgrundsmonitor. Systemet krdver ett primdrminne pd 28 K
ord samt ett massminne bestdende av tvd floppy diskar a& 120 K ord. Vid ut-
forande av frekvensanalys dr samplingstiden begransad till 80 ms, medan den
vid enbart matvardesinsamling har sin absolut nedre grdns vid 40 ms.

Vid utforande av frekvensanalys skall datorn stdlla ut en sinussignal, vilken
far vara insignal till det yttre systemet som ské]] undersokas. Samtidigt skall
datorn mata systemets utsignal. Ur dessa matvdrden bestdmimes sedan med hjdlp
av korrelationsmetoden systemets forstarkning och argument.

Vid frekvensanalys aktiveras behovliga forgrunds- och bakgrundsnoder automatiskt.
For att detta skall kunna ske har vissa fordndringar av stommen i INMAT, se (3),
behovt goras. Trots dessa fordandringar kan systemet. anvandas for sitt ursprung-
liga syfte. Parallellt med frekvensanalys kan dven andra forgrundsnoder koras,
men man bor dock i detta sammanhang vara uppmdrksam pa att samplingstiden even-
tuellt maste forlangas.

I kapitel 1 beskrivs frekvensanalys med hjalp av korrelationsmetoden. Kapitel 2
behandlar programuppbyggnaden och i kapitel 3 beskrivs de inférda rutinerna nar-
mare. Slutligen ges i kapitel 4 exempel pd olika kdrningar.



1. FREKVENSANALYS.

1.1 Allmdnt

Frekvensanalys baseras p& det faktum att om man ti1l ett linjart stabilt
system med Gverforingsfunktionen G(s) har insignalen u(t)=u,sin(wt), kan
utsignalen efter insvangningsforloppet beskrivas som y(t):UAG(in sin{wt+
argG(iw)). Vdrdet av overforingsfunktionens belopp |[G(iw) fas genom att bilda
kvoten mellan utsignalens och insignalens amplituder och argumentet genom
att bestamma utsignalens fasldge i forhallande till insignalens. Genom att
upprepa denna procedur for olika vérden pd frekvensen w kan dverforingsfunk-
tionens varden bestdmmas for varje onskat frekvensintervall.

1.2 Korrelationsmetoden

Den metod for frekvensanalys som anvants i detta examensarbete dr korrelations-
metoden. Fordelarna med denna metod dr framst god noggrannhet och en effektiv
elimination av storningar. I princip g&r metoden ut p& att filtrera ut den
sinuskomponent i utsignalen som har samma frekvens som insignalen, se figur:l.

sin(wt) SINUSKANAL
________ _'kj:'il_. o _]
u_sin(wt) p— 7 >< e Y5
YSTEM '
SIGNAL | TN | [L__ ~N ___—-_/_/ l
=

GENERATOR | ";@sﬂ\ﬁsmﬁL ]

cos(wt) - “-— | —----r_ﬂxi:;_ } Ye

Figur 1. Konfiguration for frekvensanalys.

Insignalen till systemet &r u(t)=U,sin(wt) och utsignalen y(t)=y,sin(wt+d)
dar xf|G(1w)|u°, ¢=argG(iw) och G ar systemets Gverforingsfunktion.



Sinus- och cosinuskanalerna kan beskrivas av uttrycken:

T T T
Ys(T)=[y(t)sin(wt)dt=[ypsin(wt)sin(wt+o)dt= —1%9— CoSs¢- %9 fcos(2wt+¢)dt
0 o} 0
‘o A1
YC(T)=[;(t)cos(wt)dt=j;ocos(wt)sin(wt+¢)dt= Tgo sing+ %9 [sin(2wt+¢)dt
0 0 0

Om man nu vdljer integrationstiden s& att wt dr en multipel av 7 fés:
YS(T)=1/2'yoTcos¢=1/2 ugRe(G(iw))T

Yo (T)=1/2 yoTsing=1/2 uyIm(G(iw))T

Vdljes alltsd integrationstiden som en multipel av w/w blir resultatet
av integrationerna att Y och Y. bTir proportionella mot G:s real och

imagindrdelar. Ett konstant fel i matningen av utsignalen kommer inte
att pdverka vardena av Yg oOch Y. for argument som dr multiplar av 2m/w.(1)

1.3 Frekvensanalys med dator.

I det nuvarande utforandet av examensarbetet genererar datorn en sinus-
signal och stdller ut denna via sitt interface. Eftersom utstdlIningen

av sinussignalen endast sker vid varje samplingstillfalle kommer den ut-
stallda signalen att bli en approximation av en sinussignal. Utseendet -
av denna styckvis konstanta signals frekvensspektrum kommer att bero pa
forhd1landet T/AT, ddr T &r periodtiden och AT &r samplingsintervallets
ldngd. Om antalet samplingar per period dr for litet sd kommer sidofrek-
venserna att fa for stor inverkan. Som minsta varde pd detta antal har

vi valt 8. Se (2).



1.4 VYttre lagpassfilter

I den tidigare beskrivningen har korrelationsmetoden betraktats som

ett analogt filter med en kontinuerlig insignal. Den verkliga situa-
tionen dr istdllet att vi har ett digitalt filter med en styckvis kon-
stant insignal. Vid integration Over ett jamnt antal grundvdgsperioder
kommer i det kontinuerliga fallet Overtoner vars frekvens dr jamna mul-
tiplar av grundvdgsfrekvensen, ej att inverka pd korrelationsmetoden.

I det digitala fallet ger emellertid Gvertonerna ett oonskat bidrag till
slutresultatet. Detta bidrag minskar dd antalet samplingsintervall per
period Okar och d& Overtonernas amplitud minskar. For att fd battre nog-

grannhet kan man 1dta den utstd@llda signalen passera ett lagpassfilter,
vilket dampar Overtonerna kraftigt. Dimensioneringen av detta filter blir
emellertid besvarlig eftersom filtrets bandbredd bor vara frekvensberoen-
de. Darfor har denna metod ej anvants hdar. Se (2).

1.5 Synkroniserade signaler

I korrelationsmetoden ingdr uttrycken sin(wt) och cos(wt), dessa skall
vara synkroniserade med den yttre uppmdtta signalen y(t). I de anvidnda
programmen sker emellertid inlasning av de yttre signalerna innan ut-
rakning och utstdllning av sinussignalen sker. Man fér darmed en viss
tidsskillnad mellan den inldsta och utstdllda signalen. Vi har darfor
valt att Tdsa in denna sinussignal igen och anvanda dessa vdrden i be-
rakningarna. Ett annat sdtt vore t.ex att ha sinusvardena i en tabell,
sd att dessa kunde stallas ut samtidigt med inldsningen.

Cosinusvardena fds pd samma satt som sinussvardena, dvs en cosinussignal
genereras synkront med sinussignalen, stdlls ut, och lases omedelbart
in igen for att anvandas i berdkningarna. Alternativt kunde man derive-
ra sinussignalen for att f& fram cosinusvdrdena.



1.6 Tidsfonster

Som tidigare namnts kan de tvd korrelationskanalerna (sinus resp.
cosinuskanalen) betraktas som filter. Dessa filter dr av bandpass-
karaktar, med en amplitudkurva av utseende enligt figur 2.

|Gk(iw)[ A {\]

\
f |

YATRERIANY
\/'\/"YYVV‘\(V 'V{ . f V\/Y\( \N\/\’“\z —> /W

1

Figur 2. Amplitudkurva for en korrelationskanal.

Detta medfor att dessa filter sldpper igenom dven dvertonerna hos
sinus- och cosinussignalerna. Sidbanden kan emellertid reduceras ge-
nom att de bdda signalerna multipliceras med funktionen T-cos(2nt)/T
innan de multipliceras med det undersokta systemets utsignal. (1)

1.7 Trendelimination

Som tidigare namnts kommer en konstant nivd pd systemets utgdng ej att
padverka korrelationskanalerna om mattiden vdaljs som en multipel av in-
signalens period. Ddaremot kommer en Tinjar trend att resultera i ett fel
pd sinuskanalen, alltsd dven med ovanstdende forutsattningar. Se (1).
Den metod som anvdnts har for trendelimination dr "Perssons metod",d&
speciellt for fallet med en driftssttorning i form av en linjar trend.
Utsignalen fran sinuskanalen kan skrivas:

T wT N km
Yo=fy(t)sin(wt)dt=(wt=1)=1/w [y(t/w)sintdt=1/w3 [y(t/w)sintdt
0 0 k=T

Dar alltsd N dr antalet halvperioder som integrationen skall ske Gver.
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Idén med metoden dr att istdllet skriva ovanstdende uttryck pi foljande
sdtt:

N kK
Yo=1/w Toy  fy(t/w)sintdt
k=1 (k=T

Man kan dd visa att parametern oy kan vdljas s& att ett fel i systemets
utgdng i form av ett polynom helt kan elimineras. Detta dr d& mojligt
om N=L+2, ddr L dr polynomets ordningstal, och om o valjs proportionell

mot binomialkoeffi¢ienten:

L+T) _(L+1)!
k=1~ (1)1 (Loke2)|

[ fallet med en linjar trend f4s med L=1 och N=3: a1j1, u2~2,@3~1.

Normaliserat fas 0.25,0.50 och 0.25. Men om N=3 innebdr ju detta att
integrationen skall ske gver en och en halv period, dirfor har vi is-
tdllet valt att integrera Over tre perioder. D& far man med N=6 och
normaliserat: qk=0.75,1.50,0.75,0.75,].50,0.75, med k=1,6. Man multi-
plicerar alltsé mdatvdrdena med 0.75 under fdorsta halvperioden,med 1.50

under andra, osv.

1.8 Slutlig uppkoppling och utftrande av korrelationsmetoden

upsintwt) | sysTem
cos(wt)

—

v (®)

DATOR

Figur 3: Uppkoppling for korrelationsmetoden



Datorn stdller ut de styckvis konstanta cosinus- och sinussignalerna.
Dessa matas dter direkt in i datorn, sinussignalen fdr dessutom utgdra
insignal till det betraktade systemet, varefter systemets utsignal ma-
tas in i datorn. Signalen efter systemet multipliceras sedan med cosi-
nus respektive sinussignalen. De erhdllna vdrdena summeras upp i var

sin summa.

SC= §cos(wt1)y(ti)AT

Ss= 1;s1n(wt1.)y(t1.)AT/u0

Ddar y dr utsignalen efter systemet, cos(wti) den utstallda cosinus-
signalen, sin(wtj) insignalen till systemet, Uo dess amplitud och AT
samplingstiden. Systemets Overforingsfunktion fés dd som:

le(iw)|=Vﬁt§:4§i)7(TI-uo) (TI=mattiden)
Arg G(iw) =arctan(Sc/Sy)

Den hogsta tilldatna frekvensen fds ur f=1/(AT-8). Med AT=0.08 sekunder
fds f=1.56 Hz.

11
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2. PROGRAMUPPBYGGNAD

2.1 _Anvdndning och @ndringar av programpaketet INMAT,

Frekvensanalys bygger pad programpaketet INMAT. INMAT ombesdrjer insam-
lingen av mdatdata och kommunikationen mellan bakgrunden och forgrunden.
INMAT &r badde kommando och fraga-svars styrt, emedan parametrarna vid
frekvensanalys endast sdtts en gdng varefter aktivering och deaktivering
av noder sker automatiskt. Vi har darfor fétt gora vissa dndringar och
tilldgg i redan befintliga program. Dessutom finns av programmen SPAR

och SNOD tvd versioner, ddr den ena versionen (RPAR och RNOD) anvénds

vid frekvensanalys. Med hjdlp av flaggor bestdmms vilken version som skall

anvandas.

Vid frekvensanalys ligger de tidskritiska programmen som forgrundsnoder,
medan de icke tidskritiska Tigger dels som bakgrundsnoder och dels som
styrande program vid sidan om nodinterpreteringen i bakgrunden.



2.2 Systemets funktion

2.2.1 Blockschema
| UTSIGNALER
A
|
START,SKTTNING | ‘ INTERFACE
AV PARAMETRAR | y yS
| COSINUS SINUS
NY FREKVENS | SIGNALGENERATOR
] A |

NEJ

SISTA
REKVENSEN?,

JA

ONSKAS FLER
FREKVENSER?

LAGRA

- RESULTATET
PA FIL

AN

\\

BERAKNING AV

OVERFORINGS-
FUNKTIONEN

BAKGRUND

DEAKTIVERING
AV FORGRUNDS-  |&—9A

NODER
FGRGRUND

\\\\\\\iiif?
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2.2.2 Parametrar
For att frekvens-analys skall kunna utfdras kravs att operatoren sdatter

vissa parametrar och gor vissa val om hur systemet skall koras: (se exemp-
len i kapitel 4)

Huvud-samplingstid -Anger hur ofta nodinterpreteringen skall ske.
Antal insignaler -Ar vid frekvensanalys tre stycken.
Antal utsignaler -Ar vid frekvensanalys tva stycken.
Frekvensgranser -Det finns vissa begransningar vid sdattningen

av dndfrekvenserna:

1. Den hdogsta frekvensen bestamms av det fak-
tum att vi har valt det Tdgsta antalet samplingar
per period till 8. Andfrekvensen dr naturligt-
vis d& ocksd beroende av samplingstiden. Med
ovanstdende samplingar per period och samplings-
tiden 0.08 sekunder blir denna frekvens lika

med 1/(0.08:8)=1.56 Hz.

2. Den ldgre frekvensen far ej valjas for 1ag

i forhdllande till samplingintervallets langd
och antalet mdtperioder. Detta beroende péd att
antalet samplingsperioder man mater Over rak-
nas. Man riskerar alltsd da "integer overflow"

i denna rdknare. Frekvensen i fraga fas ur ut-

. antal mdtperioder 3
thCkeEé samplingstiden«32767° t.ex. f=5708-32767"
1.7-10 ¥ Hz.

3. Eftersom mdatresultatet lagras i en vektor dar
det totala antalet mdtpunkter maximerat till 50.
Kombinationen av frekvensintervallets langd och
antalet matpunkter mdste alltsd vdljas sé& att
antalet matpunkter ej overstiger 50.

Frekvensenhet -Herz eller radianer/sekund.

Antal matpunkter -Mojliga vdrden ar 16, 8, 4, 2 och 1.
per dekad



Transienttid -Ges i enheten sekunder.

Mattid -Ges i antal matperioder. Om trendelimination
begarts maste detta antal vara en mutipel av
tre.

Amp1itud -Utsignalens amplitud, ges som ett tal mellan
0 och 1 vilket motsvarar 0 till 10 volt.

Tidsfonster eller ej -

Manuell-automatisk -Se kapitel 2.2.4.

korning

Trendelimination -Egentligen linjar trendelimination.

eller ej

Logisk enhet -Mojlighet att vdlja enhet for resultatutskriften.

2.2.3 Korning

Dessa parametrar satts vid uppstarten av systemet varvid ocksd& bakgrunds-
noderna aktiveras. Med hjalp av frekvensgrdnserna, antal matpunkter per
dekad och huvudsamplingstiden bestdmms ett antal frekvenser vilka ligger
ungefdr ekvidistant pd en logaritmisk skala. Darefter levereras aktuella
parametrar till forgrundsnoderna och dessa aktiveras.

Genom kommandot STAR startas nodinterpreteringen och signalerna stalls
ut via datorns interface. Samtidigt borjar insamlingen av matdata. Over-
foringen av matdata till bakgrunden startar dock inte forran efter tran-
sienttidens slut. Overforingen pdgdr sedan under hela mattiden, varefter
forgrundsnoderna desaktiveras. Under den dodperiod som hdrvid uppstér
slutfor bakgrundsnoderna sina berdakningar och ddrefter berdknas en ny
frekvens och proceduren upprepas.

Andra bakgrundsnoder @n de i frekvensanalys forekommande far anvandas,
men man bor observera att bakgrundsnoderna endast har tillgdng till mdt-
varden under integrationstiden i korrelationsmetoden.

15
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Om man under frekvensanalysen anvander operatorskommunikationen (3) bor
man tdnka pd att exe&kveringstiden for forgrundsprogrammet okar och darmed
risken for forlangda samplingsintervall. Bildandet av datafil med kom-
mandot CRNF ar under frekvensanalys forbjudet, dd denna extra fil skulle
stora lagringen och lasningen av matvardesfilen.

Efter sista frekvensen har operatoren mojlighet att lagra sina resultat
i en fil pd disketten. Han (hon) har ocks& mojlighet att begdra en ny
kérning med tatare icke-ekvidistanta frekvenser. Se vidare exemplen pa
korning av systemet (kapitel 4).

2.2.4 Manuell kdrning

Vid automatisk kdrning levereras en ny frekvens genast efter det att
foregdende frekvens fardigbehandlats. Vid analys av system med egen-
svangningar ar detta till stor nackdel. Darfor har vi infort mojlig-
heten att kdra manuellt. Vid manuell kOrning bestdmmer operatdren sjalv
nar det dr tid for en ny frekvens. Operatoren har dd dven mojlighet

att andra sinussignalens amplitud mellan frekvenserna. Detta dr spe-
ciellt anvdandbart vid analys av system med resonanstoppar.

2.3 Nytt kommando

Forutom de i INMAT redan befintliga kommandona har ett nytt sddant inforts.

CHSP  -Kontrollerar om nodinterpreteringen i forgrunden skett vid rdtt
ti11fd1le. Varje gdng samplingstiden varit Tdngre dan den onskade, raknas
en rdknare i forgrunden upp. Kommandot CHSP anger vardet pd denna raknare,
varefter denna nollstdlls.

Man skall observera att utférandet av kommandot STAR oftast medfor att
ett samplingsintervall blir for 1dngt. Aven vid sdttning av forgrunds-
noder blir samplingstiden ibland for 1dng. Man bor alltsd ge kommandot
CHSP omedelbart fore eller efter kommandot STAR s& att rdknaren noll-
stalls.
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Vid frekvensanalys sker sdattning av forgrundsnoder samt start av nodinter-
preteringen (STAR) automatiskt fore varje ny frekvens. For att fd en upp-
fattning om hur mdnga gdnger systemet varit for ldngsamt, bor man gora
CHSP efter uppstarten, dvs efter det att frdgorna besvarats. D& man sedan
efter avslutad frekvensanalys gor CHSP, skall man tdanka pd att samplings-
intervallet kan ha varit for 1a&ngt minst en géng per frekvens utan att
detta pdverkat resultatet eftersom forgrundsnoderna dad ej varit aktiva.
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3. RUTINER
3.1 Rutiner i forgrundsprogrammet

I forgrundsprogrammet ligger tidskritiska reelltidsrutiner som t.ex
rutiner for signalgenerering. Vid frekvensanalys utnyttjas tva sddana
rutiner, namligen en for generering av cosinus- och sinussignaler och
en rutin som kontrollerar tiden. Det &r den sistnamnda som &r ny i sam-
manhanget.

3.1.1 TIME

Rutinen TIME kontrollerar tiden genom att rdkna samplingar, dvs de till-
fallen som nodinterpretering sker. Rutinen startar och stoppar overfo-
ringen av data till bakgrunden,dessutom deaktiverar den alla forgrunds-
noder efter mattidens slut. TIME aktiveras automatiskt vid igangkor-
ningen av frekvensanalys.

Noden ifréga kan sattas ledig genom anropet: STOP:TIME3

Om man vill sdtta alla forgrundsnoder som anvdnds vid frekvensanalys
lediga, gores detta genom kommandot: STOP:SINU1,SINUZ2,TIME3

3.2 Rutiner i bakgrunden

I bakgrunden ligger berdakningsrutinerna och deras respektive startupp-
rutiner. De sistndmndas primdra uppgift dr att allokera minnesutrymme
i parameterareorna samt att sdatta vissa parametrar. Vid frekvensanalys
anvands tre bakgrundsnoder och fyra noder som ligger vid sidan av nod-
interpreteringen.

3.2.1 FREQST

FREQST &r startupprutin till rutinen FREQ. FREQST frégar bl.a efter frek-
vensgranserna och antalet frekvenser per dekad. Med hjdlp av dessa data
och en datasats best8ende av ett antal standardfrekvenser, bestdmmes den
frekvensfdljd som skall anvdndas i frekvensanalysen.



19

Antalet till8tna frekvenser per dekad ar 16, 8, 4, 2 och 1.

Vidare frégar rutinen efter enheten pd frekvensen,antalet mdtperioder och

transienttiden.

Om operatdren svarar 0 p& fragan om antalet mdtperioder sdatts detta
antal beroende av frekvensen enligt foljande schema:

1 om frekvensen f<0.1 Hz

3 om 0.1<f<0.2 Hz
5 om 0.2<f<0.5 Hz
10 om 0.5<f<1.0 Hz
20 om f21.0 Hz

Transienttiden dr begrdnsad uppdt eftersom den i programvaran dr uttryckt
i antal samplingar. Om for 1&ng transienttid valjs, ger datorn besked

om detta och man f&r vdlja om transienttiden. Transienttiden 0 sekunder
ar tillaten.

3.2.2 FREQ

FREQ har till uppgift att med hjalp av data frén FREQST berdkna en aktuell
frekvens och leverera denna till forgrundsnoderna. FREQ rdaknar ocksa om
transienttid och mdttid till antal samplingar och skickar dessa data till
forgrunden. Samtidigt aktiveras ocksd@ forgrundsnoderna.

3.2.3 CRLMST

CRLMST dr startupprutin till CRLM. CRLMST ger operatdren mojlighet att
vdlja huruvida tidsfonster och trendelimination skall anvéndas eller ej.
Vidare fragar rutinen om automatisk eller manuell kdrning av frekvens-
analysen skall anvandas samt p& vilken logisk enhet man vill ha resultat-
utskriften.



3.2.4 CRLM

I CRLM ingdr berdkningarna av den sdkta overforingsfunktionen enligt
korrelationsmetoden. For att kunna utfdra detta har rutinen tre in-
signaler, dvs en cosinus- och en sinussignal samt utsignalen fran det
yttre analyserade systemet.

Vid varje frekvensskifte raderas den datafil pd disketten ut, vilken
anvands vid overforing av data frdn forgrunden till bakgrundsprog-
rammen. En ny datafil for detta andamdl bildas ddrefter omedelbart. I
rutinen ingdr ocksd mojligheterna att bilda en datafil for slutresul-
tatet samt igangsdattning av en extra analys med tdtare frekvenser.

3.2.5 FRCLST

Denna rutin anvands i det fall dd operatdren begart en ny korning med
tatare frekvenser och &ar for Ovrigt startupprutin till FRCL. FRCLST
begdar uppgifter om frekvensgranser och dnskat antal matpunkter. Detta
antal dr pd grund av resultatvektorns storlek begransat till 50. Ru-
tinens huvuduppgift &r att berdkna frekvenserna till den nya analysen.
Frekvenserna bestdammes med utgdngspunkt frdn att motsvarande period
skall innehd11a ett jamnt antal samplingsintervall. Detta antal bestam-
mes alltsd for dndfrekvenserna, varefter mojliga frekvenser sedan kan
beraknas med utgdngspunkt frdn alla heltal mellan dessa granser. En
aktuell frekvens bestammes sedan ur t.ex. varje, vartannat eller vart
tredje heltal i intervallet beroende p& hur ménga frekvenser som har
onskats. Detta kan medfora att vissa avvikelser mellan onskat antal
frekvenser och det antal man verkligen f&r uppkommer. Om operatdren
t.ex. har begart 10 frekvenser och det maximala antalet dr 12, sd far
han i verkligheten 12 stycken.

3.2.6 FRCL

FRCL anvands vid en extra korning med tdtare, logaritmiskt icke-ekvidis-

tanta frekvenser. Rutinens uppgift dr den samma som for rutinen FREQ, dvs att
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berdkna aktuella parametrar, sanda dessa till forgrundsnoderna och sam-
tidigt aktivera dessa noder.

De ovan uppraknade bakgrundsnoderna kan sdttas lediga genom kommandot:

>STOP:FREQ1,CRLMT,FRCL1

3.3 Uvriga rutiner i bakgrunden

Denna rubrik innefattar rutiner som inte ingdr i nodinterpreteringen.

3.3.1 FREQAN

Denna rutin 3r en slags overordnad startupprutin for frekvensanalysen.
Den initierar aktiveringen av CRLM och FREQ samt ombesorjer att para-
metrarna for den forsta matpunkten blir satta.

3.3.2 WAIT
WAIT anvands vid manuell korning och bestdmmer ndr en avbruten analys

skall fortsdtta. Rutinen ombestrjer ocksd dndringen av utsignalens amp-
litud vid begdran fran operatoren.

3.3.2 RESO och RESU

Dessa rutiner anvands vid utskrift av for experimentet karaktdristiska
data. RESO anvands dock endast tillsammans med DUMP.

3.3.3 RFI

RFIL anropas av CRLM och har till uppgift att skapa en resultatfil pa
massminnet. Filens namn bestammes av operatdren. RFIL ombesdrjer dven
att resultatet skrivs in p& filen efter avslutad kdrning av ett frek-

vens-intervall,
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3.4 DUMP_

Rutinen DUMP Tligger helt utanfor det ordinarie systemet. DUMP anvands
for att ldsa en pd disketten lagrad resultatfil.(Se Appendix A och
exempel 3 i kapitel 4.)
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4. Kdrningar

I detta kapitel visas tre exempel pd kdrningar, namligen tvd analyser
och en Tdsning av en resultatfil pd diskette. Slutligen visas ockséa
inverkan av trendelimination.

Understruken text dr operatorens kommandon och svar pd stdllda fragor.
Tecknet ) betyder nedtryckning av tangenten "RETURN".

4.1 Korning 1
I denna kGrning visas en analys av systemet 1/(s+1).

SET _USE_NO SWak) ; Forhindrar att systemrutinen USR
swappas.

FRUN DX1:FGE/N!IS88) ; Start av forgrundsprogrammet,.

<RUN DX1:EB) 3 Start av bakgrundsprogrammet.

WO YOU WANT FREQUENCY aNalLYSIS? Y=YES, N=NO 1Y)

K KK RO OR AR AR OKKR R RO K KRR K KRR K
¥ WEILLCOME TO FREAUENLY aNalLYSIS ¥
AR KRR R AR AR AR KR R R O K KA KRR K

SHORT DESCRIFTIONM:

THE COMFUTER HAS TWO OUTFUT SIBNALS AND NEEDS THREE
INFUT SIGNALS.

ON DUTFUT 1CA) YDU HAVE & SINUS SIGNAL, WHICH I8 THE
INFUT SIGNAL TO THE SYSTEM YOU WANT TD ANALYSE.
THIS SIBNAL SHALL ALSO BE DIRECTLY COURLED TO THE

SECOND INFUT ON THE INTERFACE.
DN QUTRUT 20 YOU HAVE A COSINUS SIGNAL . THIS SIGNAL

SHALL BE DIRECTLY COUFLED TOD THE THIRD IWNFUT.
FINaALLY YOU FUT THE OQUTRUT STGNal. FROM THE
SYSTEM ON INFUT 1.

THE FOLLOWING QUESTION SHALL BE ANSWERED T THE UNIT:
"NUMEER OF TICKS®".1 TICK=B.828 SEC.

MAIN SaMPLE FERIOD: 4) ; Sdtter samplingsperioden.
NUMEER OF INFUT SIGNAILS:3) ; De tre forsta signalerna lases fran
N A/D-omvandlaren.
NUMEER OF OQUTFUT SIGNALS:2) + De tvd forsta signalerna i utsignalarean

stalls ut till
FLEASE DEFINE ON WHICH INFUTS YOU HAVE THE DIFFERENT  p/n onvandiapen.

SIGNALS. THE FIRST SIGNAL I8 THE OQUTPUT SIGNAL FROM THE
ANALYSED SYSTEM. THE SECOND SIGRAL IS THE INFUT SINUS SIGNAL
TO THIS SYSTEM. THE THIRD SIGNal. I8 THE COSINUS STENaL,

THE ANSWER SHALL IN BENERAL EE: INFUL, INFUZ, INFU3

TNFUT SIGNAL: INFUL, INFUZ, INFUJ)

IF YOU ANSWER YES TO THE FOLLOWING QUESTION
YOU HaAVE TO CHIOOSE AN INTEERaTION TIME OF 3 FPERINDDS,
DO YOU WANT TREND ELIMINATIONTN)



DO YOU WaNT TIME WINDDWTN)

YOU HAVE NOW THE FOSSIEBILITY T0 DECIDE IF THE SYSTEM

IS TO BE RUN AUTOMATICALLY OR NOT.

IF NOT, THE RUNNING OF THE ANALYSIS IS INTERRUFTED BETWEEN
TWO FREJUENCIES, AND YOU CaM DECIDE YOURSELF WHEN IT I8 TIWE
FOR A NEW FREQUENCY.YOU CaN ALSD AT THAT OCCASTIDON CHANGE THE
AMPLITUDE OF THE OUTPUT STaNal. DF THE COMPUTER,

DO YOU WANT AUTOMATIC FREQUENTY &ANALYSIS:'Y)

ON WHICH DEVICE BO YOU WANT THE FINAL RESULT?

CAMBWER TT DR LFP ON THE FOLLOWING SUESTIOND

OQUTPUT ON DEVICE:TT)

FLEASE DEFINE THE FREBUENCY LIMITS. IF YOU WANT TO WORK
IN THE UNIT HZI ANSWER H AND IF YW WaNT RALAS ANSWER R

WHICH UNIT DO YOU WANTTH Y
LOWER FREGQUENCY LIMIT:, 1)
HIGHER FREQUENCY LIMIT:1.)

HOW MANY FRERUENCIES FER DRECADE DO YDU WANT
(FOSSIBLE VALUES ARE 1,2:4.8 aND 16)716)

FLEASE CHDOSE HDW MANY FERIODS OF THE
FREBUENCY THaT THE THNTEGRATION IN THE CORRELATION
METHOD WILL LAST.

IF YOU ANSWER A THE NUMEER WILL EE SET DEFPENDING ON THE
FREQGUENCY AS FOLLOWS:

1 IF FC@, LHZ(0. 6284 RADSSEC)
3 IF 8. 14F<3, 2HZ( 1, 2568 RAD/BEL D
S OIF @, 2F08, 9HZ0 3, 1428 RaD/RED)
18 IF 8, 5{F{1HZC &, 2840 RAD/SEC)
28 IF F>1HZ
INTEGRATION TIMELNUMBER OF FERIDDS 11 3)
TRANSIENT TIME(SEC): 18
aAMFLITUDE OF THE QUTRUT SIGN&LiLﬁt
THE FREQUERCIES ARE GIVEN IN THE UNIT HZ.
LOWER FREGUENMCY LIMIT= @, 16E+08
HIBHER FRERQUENCY LIMIT= 8, 18kE+81
NUMEER OF FREGUENCIES FER DECADE= 14
INTEGRATION TIME (FERIODS)= 3
TRANSTENT TInE (SECIH= 18,8
N TREND ELIMINATION WILL BE DDNE,
MO TINME WINDOW WILL &8FE USED.
THE SYSTEK IS TO RE RUN SUTOMATICALLY.

AMFLLITUDE 0OF THE OQUTRUT STGMal: @, 38
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DO YOU WANT TO CHANGE aNY FaRAMETERST?N ) ; Man har hdr mojlighet att

M indra parametervdrden. Om 25
YSTAR ), s& onskas maste man dock
FEEEE skriva in alla vardena igen.
FREQUENMOY= @, 10E+a0 ARGUMENT= -31.3 GalN= @, 234E+00

FREBUEMCY= @.12E+08 ARGUMENT= ~34.8 BalN= B, 7YE+08

FREGUENDY= @, 19E+8@ ARBUMENT= 42 3 Gall= 0, 72E+80

FREGUENCY= 8, 17E+B5 ARRIMENT= ~-4%. 4 GAIN= 8. &8E+88

FREQUENCY= B, 20E+66  ARGUMENT= ~4%, 4 {GAIM= B, §2FE+40

FREQUENCY= &, 22E+0B ARBUMENT= ~52. 4 GAIN= B, DBE+8D

FREQUENDY= @, 25F+A0 ARGUMENT= -5, 5 {BAIN= W, G3E+60

FREBUENDY= @, 38E+B0 ARBUMENT= ~5%. 4 BAIN= @, 44E+00

FREBUENCY= @, 35E+00 ARGUNMENT= ~42.7 GAINM= @, 41E5+00

FREBUENCY= 8, 40E+06 ARBUMENT= ~-45%.5 GAlN= 8, 34E+00

FREQUENCY= @, 45E+@0 ARBUMENT= ~&47 .8 [{ALdN= @A, 37E+00

FREQUENDY= @, S8F+88 ARBUMENT= ~48.9% BAIN= @, 2%E+90

FREGUENCY= @, 60E+AE  ARGUMENT= -70.% RBRAlN= @, 25E+00

FREGUENCY= B8, A9F+DD ARBUMENT= -72.8 GAllN= 8, 22E+88

FREQUENCY= @.73F+A ARGUHENT= -73.8 GaAalN= &, 1yE+80

FREAUENCY= 0, 89FE+08 ARBUMENT= -73, 5 BAIN= 8, 17E+88

LAST FREQUENTY

FREQUENCY= @, P5E+00 ARBUMENT= -74.3 BaAlN= @, L4E+00

DO YOU WANT TD SAVE THE RESULT DN A& FILETN)

resultatvektorerna, vilka

THE FREBUENCIES ARE  &IVEM IN THE UNIT HZ.

alltsd Tistas pd onskad

LOWER FREQUENCY LIMIT= 8, 10E+80

logisk enhet.

HIBHER FREQUENCY LIMIT= @, 16E+01

NUMEER OF FRERUENDIES FER DECADE= 14

INTEGRATION TIME (FERIODS = 3

TRANSIENT TIME (SEC= 18.8

ND TREND ELIMINATION WILL BE DONE.

NO TIME WINDOW WILL BE USED,

THE SYSTEM IS TO RE RUN AUTOMATICALLY.

FRERUENCY BATN ARELIMENT NUMEER DF



(DEE ) MEASURE PERIODE

B, 19E-+00 B, B4E+806 -31,3 3.8
G, 12F+08 @A, 72E+@@ -3xé, A 3.0
8. 13E+86 B, 72E+88 -42,3 3.8
@, 17E+0a @, 68BFE+0@ -4%, 4 3.8
@, Z2BE+@6 8. 62E+8008 ~4%, & 3.8
8. 22E+0a0 G, S8E+RR -T2 4 3.0
@, 25k +80 @, 52E+86 ~55, 59 3.8
@, 3E+00 A, 4sFE+a0 ~-5%. 4 2.8
8, ISE+08 8, 41E+08 ~-&2. 7 3.8
8, 48E+8@ @, I&E+A0 e ] .8
G. 45E+98 8., 33E+80 ~&7 .8 3.8
@.58E+a0 @, 29E+08 &8, 5 A.8
8, 6BE+B0 B, 25E+08 ~7@, 5 3.8
A, &7E+806 B, 22E+08 ~72. A 3.a
8, 78E+08a B, 19E+B86 ~73. 8 3.8
@, BeE+B0 A, 17E+80 ~73. 5 3.6
8. FoE+88 @, 146E+80 ~-74. 3 3.@
YOU HAVE NOW THE FOSSIEBILITY TO 30 A NEW MEASUHRERMENT
WITH SHORTER INTERVALS BEETWEEN THE FREQUENCIES.
DO YOU WaANT TO DO THIHTN
= : Genom att gora kommandot "control C"

kommer man ur bakgrundsprogrammet och
en ny korning kan utforas. Forgrunds-
programmet dr d& fortfarande aktivt.

Kurvorna pd ndsta sida visar dels de korrekta vdrdena, dels de av
ovanstdende analys framkomna vardena. Observera att amplitud-kurvorna
sammanfaller.
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4.2 Korning 2

Analys av systemet 1/(ses+0.1s+1).

Detta system har en resonanstopp vid 1 rad/s. Darfor har manuell kérning
valts med mojlighet att dndra amplituden hos systemets insignal. Dessutom
kan man vid manuéll korning vanta med en ny frekvens tills egensvdngningarna
dott ut. Extra korning med tdtare frekvenser kring resonanstoppen har ocksé
utnyttjats.

LSET_USR_ND SWAF)

FRUN DX1:FB/NISOB)

RUN DX1:EB)
DD YOU WANT FRERUENCY ANALYSIST Y=YES, N=NO)Y)

FR R RORKR RO K KA ROK R R KR KRR KRR KRR KK
¥ WELCOME TO FREGUENCY AMNALYSIS %
353K 30K 0K 30K 0K HKOR R HOKR R R R RO R R KRR Rk kK

SHORT DESCRIFPTION:

THE COMPUTER H&S TWD OUTFUT SIGNALS AND MEEDS THREE
INFUT SIGNALS,

ON OQUTFUT (&> YOU HAVE A SINUS STGENAL., WHICH I3 THE
INFUT SIGNAL TO THE SYSTEM YOU WANT TO ANALYSE.
THIS SIGNAL SHALL ALSO BE DIRECTLY COUFRLED TO THE
SECOND INFUT ON THE INTERFACE.

ON QUTPUT 2(E) YOU HAVE A COSINUS SIGNAL, THIS STGNAL
SHALL BE DIRECTLY COUFLED TD THE THIRD INFUT.
FINALLY YOU PUT THE DUTFUT STIGMAL FROM THE

SYSTEM ON INFUT 1.

THE FOLLOWING BUESTION SHalL BE ANSWERED IN THE UNIT:
"NUMEBER OF TICKS®.1 TICKH=@,820 SEC,
MAIN SAMFLE FERIOD:4)

NUMEER OF INFUT SIGNALS:3)
NUMBER OF QUTFUT SIGNALS:2)

FLEASE DEFINE ON WHICH INFUTS YOU HAVE THE DIFFERENT
SIGNALS. THE FIRST SIGNAL IR THE OUTFPUT SIGNAL FROM THE
ANALYSED SYSTEM. THE SECOND SIBNAL IS THE INFPUT SINUS SIBNAL
TO THIS SYSTEM, THE THIRD S5IGHaL IS THE COSINUS SI&NAL.

THE ANSWER SHALL IN GENERAL BE: INFUL, INFLZ. INFU3

INFUT SIBNAL: INFUL, INFU2, INFUZ)

IF YDU AMSWER YES TO. THE FOLLDWING QUESTION
YOU HAVE TD CHOOSE AN INTEGRATION TIME OF 3 PERIODS.
DD YOU WANT TREND ELIMINATIDN?§_¢

DO YOU WANT TIME WINDOW?Y)




YOU HAVE NOW THE POSSIBILITY TO DECIDE IF THE SYSTEM

IS TO RE RUN AUTOMATICALLY OR NOT.

IF NOT. THE RUNNING OF THE ANALYSIS I8 INTERRUFTED EBETWEEN
TWO FREQUENCIES, aND YDU AN DECIDE YOURSELF WHEM IT I8 TIME

FOR A NEW FREQUENCY, YOU CAN ALSD AT THAT OCUASIDN CHANGE THE
AMFLITUDE OF THE OQUTFUT SIGNAL OF THE COMPUTER,
DO YOU WANT AUTOMATIC FRERUENCY ANALYSISIN]

ON WHICH DEVICE DO YOU WANT THE FINAL RESULT?
(ANSWER TT OR LFP ON THE FOLLOWINGS BUESTIOM! )
OUTFUT ON DEVICE:TT)

FLEASE DEFINE THE FREQUENCY LIMITS.IF YOU WANT TO WORK
IN THE UNIT HZ ANSWER H AND IF YOU WANT RAD/S ANSWER R.

WHICH UNIT DO YOU WANT?R
LOWER FRERUENCY LINIT:, 4)

HIGHER FRERUENCY LIMIT:4.)

HOW MANY FRERUENCIES FER DECADE DO YOU WANT
(FOSSIELE VALUES ARE 1,2.4,8 AND 1407161

PLEASE CHROSE HWOW mMaANY PERIODS OF THE
FREQUENCY THAT THE INTEGRATION IN THE CORRELATIONM
METHOL WILL LAST.
IF YOU ANSWER W THE NUMBER WILL BE SET DEFENDING ON THE
FRERUENCY AS FOLLOWS:
1 IF F4@, 1HZ{ @A, 6284 RAD/HED)
3 IF B.1{F{@, 2HZ( 1, 25468 RAD/SEC)
5 IF 8,2{F<(@,5HZ 3. 1420 RaAD/SED)
16 IF @, 5<{F{1HZ( &, 2848 RAL/SED)
28 IF FlHZ

INTEGRATION TIMECNUMBER 0OF FERIODS ) 3)
TRANSIENT TIME(SEC):68.)

2L

]
e,

AMFLLITUDE OF THE DUTFUT SIGNAL:
THE FRERUENCIES ARE GIVEN IN THE UNIT RAD/SEC.
LOWER FRERUENCY LIMIT= @.48E+00

HIGHER FRERUENCY LIMIT= 8.40E+81

NUMEBER 0OF FRERUENCIES FER DECADE= 146
INTEGRATION TIME (FERIODS)= 3

TRANSIENT TIME (SECI= 48.@

N TREND ELIMINATION WILL BE DONE.

TIME WINDOW WILL BE USED.

THE SYSTEM IS TO EE RUN MANUALLY.

AMPLITUDE OF THE DUTFUT SIGNaL: 8,86
DO YDU WANT TO CHANGE ANY FARAMETERSTN )
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N2

»8TAR ) ; Startar nodinterpreteringen i fdrgrundsprogrammet.

FEFEE
FRERUENCY= @, 35E+80 ARBUMENT= -1.7 BalN= @,11E+81

THE SYSTEM IS NOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR A MEW FREQUENDY.

IN THE MEANWHILE:

DD YOU WANT TO CHANRE THE AMPLITUDE OF THE OUTPUT SIBNALTNY
WHEN YDU THINKE IT IS TIME FOR & NEW FRERUENCY AMSWER B(&E=6G0) E)
FRERUENCY= 8, 4BE+BB ARGBUMENT= -2.1 BAIN= 0.12E+81

THE SYSTEM IS5 NOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR & NEW FRERUENCY,

IN THE MEAMWHILE:

DO YOU WANT TO CHANGE THE AWMPLITUDE OF THE OUTFPUT SIGNﬁLﬁia
WHEN YOU THINK IT IS TIME FOR & NEW FREBUENCY aANSWER G(Bxﬁﬁ)ﬂ@L
FRERUENCY= @, 45E+00 ARGUMENT= ~-2.5 BAIN= @.12E+81

THE SYSTEM I8 NOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR A NEW FRERUENCY.

IN THE MEANWHILE:

DD YOU WANT T0 CHANMGE THE AMPLITUDE OF THE OUTFPUT BIGNALTINY
WHEN YOL THINK IT IS TIME FOR A& NEW FREQUENCY ANSWER GCG=6018)
FRERUENCY= @, SBE+@0 ARBUMENT= -3.1 GBAIN= 8, 13E+81

THE SYSTEM IS5 NOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR A NEW FRERUENCY.

IN THE MEANWHILE:

DO YOU WANT T CHANBE THE AMPLITUDE OF THE OUTFUT STGENALTND
WHEN YL THINK IT IS TIME FOR & NEW FREAUENCY ANSWER REE=EEY
FRERUENCY= B, 48F+B0 ARBUMENT= -3.7 BGAIN= @, 14E+81

THE SYSTEM IS NOW WAITIME FOR YOU TO DECIDE

WHEN IT IS TIME FOR & MEW FREBUENCY,

IN THE MEANWHILE:

DO YOU WANT TO CHANBE THE aWPILLITUDE 0OF THE OQUTRUT SIGN&L{E¢
ﬁMPLITUDE:Lé{,

WHEN YDU THINK IT IS TIME FOR & MEW FREAUENDY ANSWER G(8=80):6L
FREBUENCY= @, 7BE+B0 ARGUMENT= -6.6 BAIN= B, 13E+@1

THE SYSTEM 168 NOW WALITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR A NEW FREQUENCY,

IN THE MEANWHILE:

DO YDOU WANT TO CHANGE THE aMFLITURE OF THE DUTFUT SIGHﬁLﬁil
AMPLITUDE:;jBy

WHEN YOU THINKE IT IS TIME FOR & MNEW FRERUENCY ANSWER G(Ewﬁﬂitﬁl

FRERUENCY= B, SGE+RG ARGUMENT= ~11.8 BAIN= 0, 27E+@1
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THE SYSTEM IS NOW WATTIMGE FOR YOU T0 DECIDE 3]
WHEN IT IS TIME FOR & WNEW FRERUENCY,

IN THE WMEANWHILE!

DO YNOU WANT T CHAMGE THE AMPLITUDE OF THE OQUTFUT SIBNﬁLﬁZL

AMPLITUDE:.lﬁ@

WHEN YOI THIMNE IT IS TIME FOR & NEW FREAUEHCY ANSWER ﬁ(ﬁﬂ@ﬂ)tﬁi,
FREQUENCY= B.90OE+0H ARGBUMENT= -24.8 BAIN= B, 50E+01

THE SYSTEM I8 NOW WaAITING FOR YOU TO DECIDE

WHEN IT I% TIME FOR & NEW FRERUENCY,

IN THE MEAMWMILE:
DO YOU WANT TD CHAMGE THE AMPLITUDE 0OF THE DUTRUT STIGNALYYY

AMPLITUDE: . @8),

WHEN YOU THINK IT IS TIME FOR A NEW FREBUENCY ANSWER G(8=60)BY
FRERUENCY= @, $PE+B@ ARGUMENT= -8%.1 BAIN= B, 94E+01

THE SYSTEM IS NOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR & NEW FRERUENCY.

IN THE MEANWHILE:

DD YOU WANT T CHANGE THE aMPLITUDE OF THE DUTFUT STBNALTYY)
AMFLITUDE: 2 ),

WHEN YO THINK IT IS TIME FOR & NEW FREGUENCY ANSWER B G=60):EL
FRERUENCY= @, 12E+B1 ARBUMENT=-363. 8 BAIN= 8. 20E+D3)

THE SYSTEM I8 NOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR & NEW FREQUENCY.

IN THE MEANWHILE:

DO YOU WANT TN CHANGE THE aMPLITUDE OF THE OQUTPUT STGNALZTY)
AMFLITUDE: 30

WHEN YOU THINK IT IS TIME FOR A NEW FREBUENTY ANSWER B(G=G0)1EL
FRERUENCY= 8. 15E+@81 ARBUMENT=-173.1 &alN= B.75E+0@

THE SYSTEM [§ MOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR A NEW FRERUENCY.

IN THE MEANWHILE:
DO YOU WANT TN CHANBE THE AMFLITUDE OF THE OUTRUT SIBﬂﬁL?EQ,

WHEN YOU THINK IT I8 TIME FOR & NEW FREGUENDY ANSWER G(G=8016E)
FREQUENCY= 8, 17E+01 ARGUMENT=-174.7 G(BAIN= 0, 50E+80

THE SYSTEM IS MOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR A MNEW FREQUENCY.

IN THE MEANMWHILE:

DO YO WANT TO CHANBE THE AMPLITUDE OF THE DUTRFUT SIBMNALTY Y

ﬁMPLITUDE:.QL
WHEN YOU THINK IT I8 TIME FOR & NEW FREQUENCY ANSWER B(R=E06 L

—_—

FREGRUENCY= 9. 20E+81 ARBUMENT=-175.2 GAIN= @, 31E+08




THE SYSTEM I5 NOW WAILTING FOR YOU TO DECIDE

WHEM IT IS TIME FOR A NEW FRERUENCY,

IN THE MEANWHTIILE:

DO YOU WaNT TO CHANGE THE AMPLITUDE OF THE OUTPUT SIBNALTN )

WHEN YO THINK IT IS TIME FOR A NEW FREQUENCY ANSWER 8(&=E0):E)
FREQUENCY= 0, 22E+8) ARBUMENT=-174.9%9 GAIN= B8, 24E+008

THE SYSTEM IS NOW WAITIMGE FOR YOU T DECIDE

WHEN TI7T IS TIME FOR A NEW FRERUENCY,

IN THE MEANWHILE:

DO YOU WANT TO CHANGE THE AMFLITUDE OF THE OUTFUT SI&MALTN )
WHEN YOU THINK IT 1% TIME FOR & NEW FRERUENCY ANSWER B(GE=80X6)
FREQUENCY= 0, 25E+81 ARBUMENT=-174.3 GAIN= @, 18E+08

THE SYSTEM 15 NOW WalTINMNG FOR YOU TO DECIDE
WHEN IT IS TIME FOR A NEW FRERUENCY,

In THE MEAMWHIILE:
DO YOU WANT TO CHANBE THE aAMFLITUDE OF THE OQUTPUT SIGNALTNY

WHEN YOU THINK IT IS TIME FOR A NEW FREBUENCY ANSWER 6(@=60)6)
FREQUENCY= @, 2BE+B1 ARGUMENT=~177.2 GAIN= B.12E+0D

THE SYSTEM IS5 NOW WAITING FOR YOU TO DECIDE

WHEN IT IS TIME FOR A NEW FRERUENCY.

IN THE MEANWHILE:

0O YOU WANT TO CHANGE THE AMFLITUDE 0OF THE OQUTFUT SIGMALINY
WHEN YOU THINK IT IS TIME FOR & MEW FREQUENCY ANSWER B(&=E0)&E)
FREQUENCY= 8., 36E+81 ARBUMENT=-178.7 GAIN= B,82E-81

THE SYSTEM IS NOW WAITING FOR YOU TO DECIDE
WHEN IT IS5 TIME FOR A NEW FRERUENCY.

IN THE MEANWHILE!
DO YOU WANT TO CHAMBE THE AMFLITUDE OF THE OQUTFUT STENALTNY

WHEN YOU THINK IT IS TIME FOR A NEW FREBUENCY ANSWER R(6=iE0 680

LAST FREBUENCY
FREQUENCY= 8, 3I9E+81 ARGUMENT=~172.3 GAIN= @, A7E-A1

DD YOU WANT TO SAVE THE RESULT ON & FILE?Y L

BIVE YOUR FILE A NAME,

FOR EXAMPLE:DXL:MAT.DAT= y En fil for resultatvektorn bildas
XDX1:FRE. ANA= ),

pd massminne. med nedanstdende inne-
MAIN SANPLE FERIOD=8.888SEC hall.

THE FREGUENCIES ARE GIVEN IN THE UMIT RaD/SEC.
LOWER FRE®UENCY LIMIT= @, 40E+00

HIGHER FREERUENCY LIMIT= @, 48E+a1

NUMEBER OF FRERUENLCIES FER DECADE= 16

INTEGRATION TIME (FPERIODS)= 3
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TRANGSTIENT TIME (SEC)= 60.0 33
NO TREND ELIMINATION WILL BE DONE.
TIME WINDOW WILL EE USED.

THE SYSTEM IS TO BE RUN MANUALLY.

FREBUENCY BAIN ARBUMENT NUMEBER OF
(DEG ) MEASURE FERIODS

B, 3SE+60 B, 11E+81 -1.7 3.8

8. 48E+98 @, 12E+Af -2 3.8

@ 45E+80 B, 12E+81 -2. 5 2.8

A, 530E+60 R, 13E+@1 -3.1 3.8

6. 60E+06 B, 14E+01 ~-3.7 2.8

8.7aE+a8 8. 18E+21 -&, & 3.6

&, BRE+80 8. 27E+31 ~-11.8 3.8

a.YaE+a8 @.58E+01 ~2646,0 2.A

b, 99E+G0 B, ?6E+81 ~-89.1 3.8

a.12E+81 @A, 2aE+0 1 -1463 .8 3. @

0. 13E+81 8. 7SE+08 -173.1 2.0

A.17FE+8@1 B, LSaE+0@ ~-174,7 3.@

@, 2ee+@1 8, 31E+88 -173.2 .8

8. 2ZE+21 i, 2aE+00 -174.9 1.8

B, 25E+D1 @, 18E+80 ~176.3 .0

@, IAE+A1 @a,12e+08 =177 .2 3.8

B.36E+31 8, 82E-01 -178.7 3.8

B, 37E+A1 W, 67F-A1 -179. 3 3.

YOU HAVE NOW THE FOSSIBILITY TO DO & NEW MEASUREMENT
WITH SHORTER IMTERYALS BEETWEFEN THE FREQUENCIES,
DO YOU WANT TO DO THIS?Y)

FLEASE DEFINE A4 NEW FREBUENCY INTERVAL.
LOWER FREGUENCY LINMIT: . 75)
HIBHER FRERUENCY LIMIT:1.2
THE MAXIMUNM NUMBER DOF FREQUENCIES ARE: 41
HOW MANY DO YOU (APFPROXIMATELY D wﬁNT?ng,—_
THE ACTUAL NUMBER OF FRERUENCIES ARE: 18 .
DO YOU WANT T CHANBE THIS NUMBER?N) ~ 3 Man har mgjlighet att
v justera antalet frekvenser.
YSTAR ), OUnskat antal Overensstammer
namligen inte alltid med vad

F¥EE¥

FREQUENCY= 6, 75E+00 ARBUMENT= ~%.2 ®RAIN= @, 22E+@1 man verkligen fér.

THE SYSTEM IS5 NOW WAITING FOR YOU TO DECIDE
WHEN IT IS TIME FOR A NEW FREQUENCY,

IN THE MEANWHILE:
RO YOU WANT TO CHANGE THE AMFLITUDE OF THE OUTFUT SIGNALTYL

AMPLITUDE: . 3 5 AmpTituden hos datorns utsignal.
WHEN YOU THINK IT IS TIME FOR A NEW FRERUENTY ANSWER B(@H=E01 G
FREQRUENCY= B.78BE+00  ARBUMENT= -18.8 BAIN= @, 26E+01

THE SYSTEM IS5 NOW WAITING FOR YOU TO DECIDE




WHEN IT I5 TIME FOR A NEW FREQUENCY,
IN THE WMEAMWHILE: _
DO YOU WANT TO CHANBE THE AMFPLITUDE OF THE DUTPUT SIGNALIN YL

WHEN YOU THINK IT IS TIME FOR & NEW FREGUENCY ANSWER B(G=GD):E)

FRERUENCY= 8, BlE+88 ARGUMENT= ~13.2 GAIN= 0,2BE+01

THE SYSTEM IS NOW WATTING FOR YOU TO DECIDE
WHEN IT IS5 TIME FOR A NEW FRERQUENCY.

IN THE MEAMWHILE:
DO YDU WANT TO CHAMBE THE AMPLITUDE OF THE QUTRUT STGMALTNY

WHEN YOU THINK IT 18 TIME FOR A& NEW FREGUENCY ANSWER G(G=E0:6GY
FREQUENCY= @,B84E+88 ARGUMENT= -15.2 GAIN= 8,6 34E+01

THE SYSTEM IS5 MOW WAITING FOR YOU T3 DECIDE

WHEWN IT I& TIME FOR A NMEW FRERUENCY.

IN THE MEANWHILE:

DO YOU WANT TD CHaNGE THE AMPLITUDE OF THE OUTFUT El@NﬁL{Il/

AMFLITUDE: .2 )

WHEN YOU THINK IT IS TIME FOR A NEW FREGUENCY ANSWER B(G=6G01:6)
FREQUENCY= B, BBE+@@ ARGUMENT= -22.4 BGAIN= @, 44E+D1

THE SYSTEM IS NOW WAITING FOR YOU T DECIDE

WHEN 1T 18 TIME FOR A NEW FREQUENCY.

IN THE HEANWHILE:
DO YOU WANT TO CHANGBE THE AMPLITUDE OF THE OUTRPUT SIBNALTY )

QMPLITUDE:JJ_Q

WHEN YOU THINK IT IS TIME FOR A NEW FREGBUENCY ANSWER R(GB=EDIIE )

FREGUENCY= B, 22E+88 ARBUMENT= -31.4 GAIN= B, 41E+81

THE SYSTEM IS NOW WAITING FOR YOU TO DECIDE
WHEW IT IS TIME FOR A NEW FREGUERNCY.
IN THE MEANWHILE:!

DO YOU WANT TN CHANGE THE AMPLITUDE OF THE OQUTPUT SIGNALYNY
WHEM YOU THINK IT I8 TIME FOR & NEW FREGUENCY ANSUWER G(G=E0):H)
FREQUENCY= B, 97E+08 ARGUMENT= -463.3 DBAIN= 8, 92E+@)

THE SYSTEM IS NOW WAITIME FOR YOU TO DECIDE

WHEN IT IS TIME FOR A NEW FREQUENCY,

IN THE HWMEANWHILE!:
DO YOU WANT TO CHANGE THE AMPLLITUDRE OF THE OQUTFUT SIGNALYY )

AMFLITUDE: . B8 )
WHEN YOU THINK IT IS TIME FOR & NEW FREQUENCY ANSWER B(B=B0):6)
FRERUENCY= @, 1BE+0) ARGUMENT=-113.4 GAIN= 0.864E+81

THE SYSTEM IS NDW WAITINGE FOR YOU TO DECIDE

WHEN IT IS TIME FDR A NEW FREQUENCY.

IN THE MEANWHILE:

DO YOU WANT TO CHANGE THE AMFLITUDE OF THE QUTFUT SIGNALYN )

34




WHEN YOU THINK IT IS TIME FOR A NEW FREBUENCY ANBWER B{G=6E0)16)

FRERUENCY= 8, 11E+B81 ARGUMENT=-147.5 GAIN= B.47E+01 52

THE SYSTEM IS NOW WATITING FOR YOU TO DECIDE
WHEN IT IS TIME FOR A NEW FREQUENCY.

IN THE MEANWHILE:
DO YOU WANT TO CHANBE THE AMPLITURDE OF THE OUTFUT SIGNALTY L

AMPLITUDE: . 2 )

WHEN YOU THINK IT IS TIME FOR A NEW FREQUENCY aANSWER 8(G=Eﬂﬁj£&
FREQUENCY= @, 11E+81 ARBUMENT=-159.2 GAIN= 8, 31E+8]

THE SYSTEM IS5 NOW WAITING FOR YOU TO DECIDE
WHEN IT I8 TIME FOR A NEW FRERUENCY,

IN THE WMEANWHILE:
PO YOU WANT TO CHANGE THE AMFPLITUDE OF THE OUTFUT SIRNALTN Y

WHEN YDU THINK IT IS TIME FOR & NEW FRERUENDY ANSWER B¢ 6=G0): &L

e

FRERUENCY= @, 12E+81 ARBUMENT=-1463.5 GAIN= @B, 21E+0]

FREGQGLENCY BATN ARBUMENT NUMEER OF
(DER MEASURE FERIODS

@, 75E+80 B, 22E+01 -, 2 3.8
8.78E+08 B, 26E+01 ~10.89 3.8
B.81E+88 @, 28E+81 -13. 2 2.8
B, S4E+0H 8, 34E+01 ~-15.2 3.0
A, 83E+68 A,.44E+01 -22.4 3.8
B, 92E+80 8.461E+81 ~31.4 3.0
a,97E+a08 B, ?22E+01 -6%, 3 2.8
B, 10E+81] @, 86E+B1 -113. 4 3.0
8.11E+81 B.47E+41 -147. 5 3.6
B.11E+81 B, 31E+@1 -159. 2 3.8
A, 12E+81 A, 21E+a1 ~163.5 3.8
~C

Kurvorna pa ndsta sida visar dels de korrekta vardena, dels de ur
ovanstédende analys framkomna vardena.

Avvikelserna fran de korrekta vdrdena hdarhor till viss del frén det
faktum att man pd& analogimaskinen anvant en potentiometer vars varde
ej kan instdllas exakt, varvid man f&r ett system vars #verforings-
funktion skiljer sig ndgot frén G(s)=1/(52+0.1s+1).
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4.3 Korning 3

Lasning av resultatfilen fran korning 2 i kapitel 4.2.

LSET USR NO SWAFY

CRUN DX1:DUMPY

BIVE THE NaME OF THE FILE YDU WANT TO READ.

kDX1:FRE. ANA=)

FOOR EXAMPLE: DX1:MAT, DAT=

ON WHICH DEVICE (TT OR LFI DO YD WANT THE RE

OUTFUT ON DEVICE:TT)

MAIN SAMFLE FERIDD WAS @, O88SED

SULT?

; Logisk enhet for utskriften.

; Utskrift av resultatfilen.

THE FREQUENCIES ARE GIVEN IN THE UNIT RaAD/SEC,

LOWER FREQUENCY LIMIT= B, 49E+086

HIGHER FREGUENCY LIMIT= @, 48E+@1
NUMEER 0OF FREGUENCIES FER DECADE= 16
INTEGRATION TIME (FERTIODG )= 3
TRANSIENT TIME (SEC)= 40.8

ND TREND ELIMINATION HAE REEN DONE.
TIME WINDOW HAS EEEN USED.

THE SYSTEM HAS BEEN RUN MANUALILY.

FREQUENCY BATN ARBUMEMT NUMBER OF
(DEB) HEASURE FERTIODS
B, 35E+08 A, 11E+@1] ~1.7 3
8, 48E+30 A, 12E+01 ~2.1 3z
8.45E+08 6.12E+81 -2.5 3
A, 50E+80 A, 13E+81 ~3. 1 3
8. 40E+D0 B, 14E+81 ~%.7 3
8. 78E+@08@ A, 1BE+@31 -6, & 3
&, 80E+@@ n.27E+81 ~11.8 )
8. 7aE+28 B, SEE+81 -24.8 3
8, ?9E+00 B, 76E+01 -8%.1 3
8. 12E+61 A.28E+81 -~143.8 3
B, 15E+@1 B, 75E+806 ~-173.1 3




A.17E+81
0. 20E+81
@, 22E+01
B.25E+81
8. 360E+a1
@,.346E+81
A.3?E+61

THE RESULT OF

FRERUENCY

0. 75E+80
@.78E+00
B.81E+B0
A, 84E+00
B, BBE+88
A, 92E+88
8. 97E+80
6. 10E+81
#.11E+61
@. L1E+B81
6. 12E+81
STOF --

@, SAE+0R
6., 31E+00
A, 26E+0@
B, 18E+08
A, 126+00
8. 82E-01
0. 47E-@13

A SECOND

GAIN

6. 22E+81
A, 246FE+01
8. 28E+61
B, 34E+@01
f, 44FE+01
A, 41k+@1
B, 92E+@1
0. B6E+A1
B.47E+81
A, 31E+@81
B, 21E+B1

~174,
~175.
~-174,
~176,
-177.
~178,
-179,

ARGUMENT
(DEG)

-1a,
~-13.

-18.
~22.
-31.
-63.
-113,
-147,
-15%,

-163,

7

S g RS g 0

LI R RS SRS Rl

WG g iy D

RUN WITH EXTRA FREAUENCIES:

NUMEER OF

MEASURE PERINDS

IR RAE R RN TR RES PN

38




Vid en analys av systemet 1/(s+1) har en linjar trend adderats till utsignalen.
Trenden kan beskrivas genom foljande ekvation:

y=0.22t

dar t=tiden.
Nedan visas denna trends inverkan p& slutresultatet och hur man kan minska

effekterna av denna storning.

Resultat av frekvensanalys av ovanstdende system samt teoretiskt framraknade

varden:

Frekvens
(rad/s)

.80
.90
.99
.20
.50
.70
.00
.20
.50
.00
.60
.90

o

W W W NN NN -t - o DO O

O O O O O O O O O© O = =

Utan trendelimination
Forstdarkning
(ggr)

O =

Med trendelimination

Fas Forstarkning Fas

(grader)

-23.8 0.80 -34.9
-27.4 0.76 -38.8
-29.8 0.72 -41.6
-34.6 0.64 -47.1
-39.8 0.55 -53.0
-43.2 0.50 -56.3
-46.0 0.44 -59.5
-47.3 0.41 -61.3
-49.9 0.36 -64.2
-51.8 0.31 -67.5
-53.7 0.26 -70.0
-54.3 0.24 -69.5

Exakta varden
Forstdrkning

O O O O O O O o O o o o

.78
.74
71
.64
.55
.51
.45
.41
.37
.32
.27
.25

Fas

-38.
-42.
-44.
-50.
-56.
=50k
6%l
-65.
-68.
-71.
-74.
-75.

Y O O N O Bl WSO N
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APPENDIX A
Beskrivning av resultatfilen

Efter avslutad behandling av mdatvardena i det dnskade frekvens-
intervallet har man mojlighet att lagra resulatet pd en fil. Nam-
net pd denna fil bestdmmer man sjalv, varvid man fér en mojlighet
att skilja p8 mdtvardena hdrgpande fran olika experiment.

I de forsta 20 orden i filen lagras for experimentet i fréga karak-
tdristiska data. I ord 21 lagras antalet mdatgrupper. Varje matgrupp
omfattar 4 reella tal (8 ord), namligen frekvens, forstdarkning, argu-
ment samt det antal perioder Gver vilka matningen skett.

Filen dr indelad i block om 256 ord vardera. For att ett helt antal
matgrupper skall lagras i forsta blocket, pdbdrjas Tagringen av mat-
data i ord 25. Antalet frekvenser under en korning dr maximerat till
50, vilket medfor att hogst tvd block av filen tas i ansprék.

Om man efter avslutad ordinarie kdorning begdr korning med tatare frek-
venser under ett visst intervall, kommer dessa matresultat att lagras
i samma fi1 men med bdrjan i ett nytt block. Forst i detta block lag-
ras antalet nya matgrupper. I ord 5 och féljande lagras ddrefter mdt-
resultatet pd samma satt som tidigare.



Ord

Frekvensenhet

Lagre frekvensgrans

Hogre frekvensgrans

OLOoONOOAPWN —

Antal frekvenser per dekad

Mattid

Transienttid

Uppgift om trendelimination

Uppgift om tidsfonster

Uppgift om automatisk eller manuell kdrning

Huvudsamplingsperiod

Antal matgrupper

Figur AT.

Frekvens

Forstarkning

Matgrupp 1

Argument

Antal matperioder

Matgrupp 2

Figuren illustrerar innehdllet i resultatfilens forsta block.

A2



Ord

Antalet matgrupper

OOOONOOIT P WN —

Matgrupp 1

Matgrupp 2

Figur A2.

Figuren illustrerar innehd1let i det block som bildas da
kérning med tdtare frekvenser begdrts.

A3
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APPENDIX B

Lankning
For att primdrminnet pd 28 k ord skall vara tillrdackligt stort, maste
bakgrundsprogrammen vid lankningen delas upp i en minnesresident del
och ett antal s& kallade overlays. Varje overlay kan innehdlla fyra
programblock vilka delar minnesutrymme med varandra. Program, vilka
Tigger pd en viss overlay-nivd, f&r ej anropa program som ligger pd

en nivd med ldgre nummer. Naturligtvis far ej heller anrop ske mellan
program som ligger p& samma overlay-nivd men i olika programblock.

Vid indelningen av programmen i olika block och nivéer mdste man ocksa
vara uppmirksam pd att om ett program i en overlay anropar ett minnes-
resident program, sd far detta i sin tur ej anropa ett program som
Tigger pd samma overlay-nivd men i ett annat programblock dn det forsta
programmet i anropskedjan.

Vid korning av systemet innehd1lande rutiner for frekvensanalys har
lankningen skett med en indelning i tre overlay-nivder enligt tabell

nedan.

Minnesresidenta rutiner: BG, COP, DFBT, TCMD, OPCOM, CV, WW och BELL

Niva 1: FREQAN WAIT GRAFST GRAF

FREQ CRLM WRIST XWRI

MAXMST IWRI

GROUST MAXM

STAFST GROU

NORMST STAF

NORM

Nivd 2: OPEN FREQST CRLMST TFD
SPAR FRCLST

Niva 3: RPAR SNOD LU CRNF

RNOD TECK RS LSTB

RESU PRBST LSTF

FRENOD



B2

Figuren visar hur bakgrundsprogrammen anropar varandra.

Figur BIT.
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APPENDIX C

This appendix contains all new or revised program in alphabetical order.

NAME SUBTITLE PAGE _
BD BLOCK DATA Cl
BG MAIN PROGRAM IN BACKGROUND JOB c3
CRLM CALCULATES THE GAIN AND THE ARGUMENT c9
USING THE CORRELATION METHOD
CRLMST START-UP ROUTINE TO THE ROUTINE CRLM C14
DUMP READS A RESULT FILE AND WRITES IT ON C17
SPECIFIED DEVICE
FG MAIN PROGRAM IN FOREGROUND 0B c21
FREQ GENERATES FREQUENCIES AND SETS PARA- c28
METERS IN THREE FOREGROUND NODES
FREQAN START-UP FOR FREQUENCY ANALYSIS €33
FREQST START-UP ROUTINE TO THE ROUTINE FREQ €37
FRCL GENERATES MORE FREQUENCIES C41
FRCLST START-UP ROUTINE TO THE ROUTINE FRCL C45
OPCOM OPERATOR COMMUNICATION ROUTINE c48
OPEN SETS A NODE HEAD AND PARAMETERS C53
RESO WRITES THE RESULT HEAD c58
RESU WRITES THE RESULT HEAD C60
RFIL STORES THE RESULT ON A FILE C62
RNOD SETS A NODE HEAD C65
RPAR SETS PARAMETERS C67
TIME STARTS AND STOPS THE SENDING OF DATA C69

TO BACKGROUND J0BS
WALT PAUSE IN FREQUENCY ANALYSIS €71
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NaME: BD

SUBTITLE: ELOCK DATA

LANRUABE: FORTRAM + RT-11-~FORTRAN

IMFLEMENTOR: LEIF RADING, TYKE FallL55a0N DATE!

e by e e i e i dadd B

REVISED REY: CHRISTER LARSSON. HAaRRIET LINDBEREN DATE:

e v b bt i b e S S b vt -

INSTITUTE:

DEFARTMENT DF aUTOMATIC CONTROL.
LUND TNSTITUTE OF TRCHNOLOGY, LUND

- aaby oot o e ory

ESTARLTISH AND DEFIME COMMON BLOCKS, ASRIAN VARTARLES
AND ARRAYS TO THOBE BLOCKS. AND ASGIGEN INITIAL VALUES
THE COMPONENTS

USAGBE

\ady e S i o S o — i WhtA dmh bt

=10 ~CONTAININE LEIST- AND FARAMETERARRAYS FOR
BACKGROUND JOE

oM ~COMTAINING 4-CHARACTERS CDEMANDNARE AND Z-
CHARAGCTERS FARAMETERNAME

1 ~CONT&HTNING 1-CHARACTER CONSTAMTS

R0 ~CONTATNING THE NUMBER OF PARAMETERS OF THE
NODETYFES IN THE FOREBROUND JOR

e ~CONTAINING ARRAYS FOR SENDTING AND RECEIVING

MESSAGRES AND TNFORMATION RETWEEN THE JORS

MOTE:

5aY THAT & ROUTINE HAR:

L. TOTALLY N1 FARAMETERS
2, NZ NDT STATUSFARAMETERS
THEN

TRDC I=1aakNL+NT
IF THE MNODETYFE Ha% A START-UF ROUTINE

TRDC I=~1BERNL+N2

ELOCK DaTA

H=-5E

0
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'

LOBICAL®1l ICH

COMMON /BB LIBTO124)

COMMON ACMDACHMI(20 ), CM2(20), CM3(28), TOFC168)
COMMOM /IM/ TCMC7)

COMMON /RD/ IRD(20)

DaTa LIST /120%-1/

DATA CM1/4HOPEN, AHACTI, AHSTOF, 4HSTOR, 4HETAR, 4HBTOC, 4H5TAL,
X4HCRNF , 4HLSTF, 4HLSTE, AHCHSF, 9X4HZ$¥L/

NATA CH2/AHGRAF. 4HXWRT, JHMAXM. 4HTWRT, AHBR(NI, 4HETAF , AHNDRM
¥, AHFRER, 4HCRLM, 4HFROL . SX4HESFX, AHOUTE, 4HINFU/

DATA CMI/ZAHPIDR, 4HTIME . 4HSTEF, 4HADDS, 4HRAMF . AHEINLL 4HFULS,
XIRGHESHY, GHFRER, HNODT, 7X4HS$¥%, AHIGTNS

DATA IOF/2HG=, 2HTI. 2HTD, 2HED, 2HYO, ZHR T, 2HD=, 2HY=,
R2HTT, ZHFS, 2HFA,

X2HaM, 2HFR, 2HDF , 2HX=, 2HY=.

K2HAM: ZHFR, 2RPL, 2HX=, 2HY=,

¥2HAN, 2HY=,

R2HXH, ZHEGE, 2HY=,

X&2%2H

KAHLL, 2HCLY

DATA ICM/LH, , tH. , 1H/, 1H$: AH!, 1H=, LH /
DATA IRD/8OS, 3A3, 381, 4A3, 301, 503, 503, 3@, -281, ~302. 7X8, 2424/

END
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L.

o

WK ~BITIRE AE

C4

P COFMON BLOCRES:

i

[ZZ'

SR ~LOMTA I

L ~LONTATMEIME Flakis.

R ~CONTETHING TNFORRMATION AEOUT FPERIOD, MURE
UT S1ENALS,

ARl OLTE

INFORMATION AEOUT FaRaMETERS [N FOREGEROUND

TE &R ~EOMTETHING FLAKE,

BLIFD SCONTATNING THE RESULT UVELDTURS,

@D Flass WITH D ORRMes T DO aE0uT

5P AR ARE TE
ANALY ST H

FREQUENEY

s

Rk ~ODNTATMING THFORMATION ARCGUT THE FRESUENCTES,

ST ~UDHTETHMING  TNFORMATION aBOUT INTEER&TION TIME

AMD TRENSTENT TIME .

FTLE ~OONTEIMING INFORM&TIOM ABOUT THE RESULT FILE,

FOFLLABED &322 WORDS

S K RO KR RO IO O O R
3 ¥}
X BACKBROUND FROGRAN *
* #
S A Ok ROR KR KR KOOI R R K

EXTERNAL DFRET, COF
DIWMENSTON DFCZ 2 TERCLZED
DIMENSTON X105
LOBTCAL*®L TCM

LOGBICALAL TT

LOBTCALERL TUAL

COMMON /BG/ LISTCL126 ) IPACEHL2)

COMMON ZBUFF/ TEL1(106 3 IBZ(S512 3 IB4C 256
COMMON ALINMKA LI1C4 3, L1204

COMMON AFAV/ 11, 12, T3, 04, 1%, T6, 17, T8, 101, TR,
NEL, TR, NEZ2, TC2 19, T1A

COMMON AFLAas TFL L, TON, NEN, 00, TFLE
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STOF REGULATION.

IFCI2.EQ, L. OR. T2 ER.3) B0 TO 50
I2=12-1

G0 TO 56

START REGBUHLATION.
IFCIZ2.ER. 4. 0R, 12 ER. 2 BD TO 50
I3=1I2+1

B0 TO =6

5TOF COLLECTION,
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e REEE]

[ RXRw]
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[

38

31

€23
IF(I2.E@.1.0R, 12, EQ.2) G0 TO 5@
I2=12-2
G0 TO 5@
START COLLECTION,
IF(I2.EQ.3.0R, I2.EQ.4) BO TO 5@
I2=12+2
B0 T 50
SEND FARAMETERS FROM VECTOR LF TO BACKEROUND JOE.
T1=1IR(3)
TE(4) NOT ALLOWED T0 EE EQUAL NS,
TFCIRCA ), ER. NS TEC4)=TR(4)+1
CALL ISDAT(LF(Ti), IE(4))
GO TO 58
SEND FARAMETERS FROM VECTOR 1FF T0 BACKGROUND J0E.
J1=1E(3)
IE(4) NOT ALLOWED TO BE EQUAL NS.
IFCIRC4) . ER.NS) TR(A)I=IR(4 )41
CALL ISDATCIFF(JL), IE(4))
B0 TD 5@
CHANBE FARAMETERS IN VECTOR LF.

Ji=TR(3)
J2=TE(4)

I=4
Do 27 J=J1,32
I=1+1

IFCILLT. 13, 0R, IR ). BE.B8) 6BD TO 27
JI=-IB{ 1 )k12~7

TR I )=LFCTT -2

LFCT 3=TR0T2

&0 TO 58

CHANGE FARAMETERS M VECTOR IFF,

Ji=TR{3)
J2=IEC4)

I=4
DO 38 JI=J1.7J2
I=T+1

IPFCT a=IRCT )
=0 TO &A@

ACTIVATE NORECS).

Ji=TIE(1)+1

DO 32 I=3.1711

J2=C TRCT -1 3¥12+1

LFCT2 =0

LFCT2+1 d=TARSCLECT2+1))
&0 TO 5@

DEACTIVATE NUDE(S ).
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33

34

36

37

38

Ji=IR( 1)+

DD 34 1=3.17J1
JR=(IRB(T)-1)k12+1
LF(J2)=-1
LFCT2+1 =8

&0 TO S@

AVATLARLE SFACE TN VECTOR IFF?

Ji=TE(3)
CALL RSICIL, J1,LF.IV2

SEND THE RESULT OF THE SERCH V0 THE RACKGROUND J0E.

V(1 =1L
CALL ISDAT(TV, 1)
R TO 506

SEND TNFORMATION aROUT ACTIVE NODES 10 THE RACKERIUIND

IT2=1

N 37 Ji=2,248,12
IFCLF(J1 . ER.B) GO TO 37
J2=J2+1
IVCT2¥=LFCTI+1 )
J2=T2+1
IV(T2=T1/12+10
J2=T2+1
IVCI2y=LF(T1-1)
J2=J2+1
IV(T22=LF(J1)
CONTIMUE

IV(1)=J2

I2 NOT ALLDWED TD EE EGUAL NS,

IF(J2.EQ. NS) J2=T2+1
CALL ISDATCIV,J2)
&0 TO 9@

CONTROL OF THE MAIN SaWPLE FERIOD.

Tvi1=Lsl

CaLL. ISDATCIV: 1)
L51=0

&0 TO 59

RECEIVED INFORMATION AEOUT, NUMBER OF INFUT SIHNALSG.
OUTFUT SIGNALS AND MAIN SAMPLE PERIOD.

ITIC1)Y=IRC3)
IT1C2)=TR(4)
ISAMFPL=IE(4)
NI=IE(3)
NU=IE(&)
MS=(NI+NU+1 %2

CONVERT MAIN SAMFLE PERIOD FROM 2-WORD INTERMAL
FORMAT TIME TO HOURS, MINUTES. SECONDS AND TICKS.

cALL CUTTIMCITL, TH, IM, I5, 1T)

C24

S0k,

CONVERT & 2-WORD INTERNAL TIME FORMAT TO INTEGERYS FORMAT



Do

OO0 0o oTo

e W]

c
C
C
C

TR w] b B A R Ty T

g I

378

371

372

373

374
375

AND THEN CONVERT IT T REAL¥4 VALUE. C25

CaLl JICVUTCITL )
THM=ATFL.TCITL Jk@, 9

T1=11-1

RUEUED & RECEIVE DaTa REGUEST AMD CONMTINUE EXECHTION OF
ISSUINE JOBE UNTIL & HEW MESSARE IS RECEIVED. THEN ENTER
THE SUBROUTINE Filakk,

CaLlL IRCYDFCTER, 59, LIMKL, FLABR
DECREMENT SUSFENSTION COUNTER TWICE,

Call. SUSFND
CALL SUSFND

WHEN FREQUENCY ANALYSIS A FLAG I8 SET THAT DATa OMLY SHOULD
EE SEND DURINE THE MEASUREFERIODS

IFCISC.EQ, 1) T2=4

IFCISC. ER. 2) I2=2
IFCISC.EQ. L OR, ISC. ER, 2) Fl=-1
ISC=a

MESGSALBE FROM BACKEROUND?
JFCTIL.BE. 8 B0 TO 1S

SCHEDULE THE SURROUTIME Flal TO BEE RUN &FTER
THE SAMPLE PERIDD HAS ELAFSED

CALL TTIMERC TH, IM, 15, TT, LINK2, 1D, FLAB

BET THE CURRENT TIWE OF DAY

CallL BTIMCITZ)

CHECK IF THE SaMFPLE PERIOD HAS BEEN LONGER THAN LT SHOULD,

ITFFCL ¥=IT201

IFFCZ=TT2(2)
TFCTTL ME. . OR.JT2.NE. @) B0 TO 378
JTI=IT2(2)

B0 TN 374

JT2=IT2(2)

TFCTTL BE. @, AND, JT2 . 6T.8, 0R, TTL LT @, AND. TT2.6BE. @) G0 TO F71
IFCTITL LT B, ARD.IT2.LT. B 60 TH 371
IFCTITL.GT. 8, &ND JTZ. LT.BY GO T 372
TFCTITL.BT. 8. AND, JT2.ER. B B0 TO 373
IFCTITL EG. B, AND.JT2 LT . 8) G0 TD 374
JT3=JT2-JT71

RO TN 75
JT3=16000-TT1+1A7 468+ TT2+14600A+1 6748
B0 TO 375

JT3=14768-TTi+146000

B0 T 375

JT3=167468+TT2+1 6000
IFCTITA, GT. ISAMPL 1 LEI=LET+1
TFCLSI. BT, 32708 LSI=32700

JTi=JT2
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74

194

ia1

102

103

184

104

187

148

19

118

111

112

11
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C26

READ INFUT WMEASURMENT AND CONVERT T0 FHYSICAL VALUE
CaLL LOGINCIPF.NT)

B0 TOC358, 98, 330, 90). {2

RUN ACTIVATED FPROGRAMS,

DO 328 IF=1,3740,12

IFCLFCIF )Y 326,168,310

TO=TSMXFLOATCLFCIF+1))

Ki=LF({IF+3?

K2=LF( TF+4)

K3I=LF(IF+5)

K4=I.FCTF+&)

KO=LF(IF+7)

Kéo=LFCIF+3 ]

K7=LF{IF+%)

K8=.F(IF+1@)

Ke=LF({IF+11)

GO TOCL1@1, 162, 183, 184, 1085, 184, 167, 108, 109, 114,
¥113, 333,313,134, 115, 116,007,348, 139, 120 LFCIRP+2)

Cal.l. PIDRCIFF(KZ=-2), IPFIK& ) TRFCKZ ) TPFORL+R ), SPFORL+1@ ),
KIFFOKLI+120, TPFORY 3, TRFOKE+2 0 TRFIKL+4 ), JFF(KI+A 3, TS
B0 TO 294

CALL TIMECIPFORL Y, TRPFORL+2), IFF(KI+4 )
B0 TD 296

Call STEFCIFFORKI+2), IFFOKL ) IFFORZ-20)
B0 TGO 290

CAlL ADDSCIFFLKA) IFFORZ ), IFFORE ) IFFORL L, TRFORL+E ),
¥IFPFCKL+E Y, TFFORZ2-23)
&0 TG 298

CAlLL RAMPOIFFORL+2) IFFORL ) TS, IFF(RE-2))
G0 TO 298

Catl SINUCIFFOEL+6), TRFIRL ), TRFORL+2 5 T8, LRFORL+4 ), TRFORE-Z D)
B0 TD 290

CALL PULSCIPFORI+& ), IPFCRL ), IRPFOEL42), TE, IPF(K1+4 ),
RIPFOKZE-23)
=0 TO 298

CONTINUE
6O TO 298

CONTINUE
B0 TO 298

CONTINUE
K0 TO 278

CALL FPRECIFF(NKZ), TRFOKI ), IPFOKZ-2 0, LPFORT ) AFFOKL D)
B0 TD 298

CALL NODICIPFOKL ), TIFF(KL+2), TPFOK2-2 3, TPFORK3 ), TFFOKEFL ) )
B0 TO 298

CONTIMUE

0 TO 298
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114 CONTINUE
G50 TO 27@

113 CONTINUE
GO TO 298

116 CONTINUE
B0 TO 29@

117 CONTINUE
&0 TO 298

iig CONTINUE
650 TO 298

119 CONTINUE
LD TO 298

124 CONTINUE
270 TF(RY HE. @) TPFORKP )= IPRFFIRE-2)

300 LFCIP)I=LFCIF+1 )
310 LFCIPM=LF(IF 2~}
3z2a CONTINUE

SEND OQUTFUT SI6NALS TO DAA-TCONUERTER.

CalLl LOGOUTCIFF.NU)
330 B0 TOC356. 356, 248, 3405, 12

AUEUED A SEND DATA REBUEST AMD CONTINUE EXECUTION OF L5SURING
JOE UNTIL THE EACKBROUND JOB HAS RECEIVE THE MESSABE.

340 JI=(NI-82%2
T2=NUX2+18
DO 339 1I=19,J2

339 IFFCI+TLI=LFFCT)
IFCISDATFOIRF NS, LINKZ, FLABY. ER. @) 0 T0O 368

I2=12-2

IMCREMENT SUSPENSTON COUNTER.
350 Cal.l. RESHME

IF IT I8 NOT FREBUENMCY ANALYSIS. BIVE BEAUKBROUND JOB S0ME TIME,
3460 IF(RFL.NE. 1) CALL. TSLEEF(@.8,8,2)

B0 TO &0

5TOF
END
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LAMGUARE : FORTRaAM TUY

CHRTETER LARISON, HERRTET L INDEREN

IoiF L EMEMTOR:

LEPARTHENT OF auTonaTI CONTROL
LEMD TMSTITUTE OF TECHMOLOEY, SWEDEN
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DENCY LIMLT

i TG RUENCY LIMIT
MiE T ~INTEBRRATION TIME
T ~TRANGTENT TIME
MiF ~NUMBER OF FREDUENCTES
I ~FOTNTER TO THE NEW FI

DY

COMMON B

llﬁi N

F I\ A8 wEDRTATNTNG Filabs WITH TNFORMSTION
ACTIVATLION AND OFENIME OF  MOE

i,: lli‘ |
FOREGROUMD NODES

WK WO SREA

R ~CONTEIMING TNFORMATION aBiuT ¢
TR ARD DUTRUT STeMals T

STATNTNG FLARS

STENALS TD FORER:

#ply

FRUENCTES aMbD SET PARAMETERS T

THREE

CATE:

"I"i--HS:" L. (—*a""\‘T FRERUERCY (EXFONENT 3

FEDLET

NTATRIME TRFORMATION AROUT FARAMETERS

T oy e if_"-l Fl [

o

TNTEGRSTION

AUTOMASTIC

I

T WUIRE R
RO WNOHE S

T T g



~CONTATNINEG 1L TST
~CONTATHING THE RE
~COMTATNING FARAMETERS AND FLAGE WITH TnForMation (29
AEOUT FRERUENGY ANALYSIS

LI A ~COMTATNINE THE ARRAY WITH THE STaMDaRD

FREQUENC TES

i CHARMCTERTISTIOCS

i SUBRDLITINES REGUTRED:

(" iy it o ram Vi ey el P A e Ak A kA i

[ OFEM, OFCOM

e BTIE:

I.: i i s ek
¢ FOELL/BS: 594

[ FrROER &AM
[ spnmenanomomo

SUBROUTINE FREQCFL, F2, MPL, TT, WP MR MEX, N2, M2
LDETCALxL L)

COMMONA TFaF/ LT, 10

COMMON/FFLAGS TFAN, TFE, TEG

COMMON/RE/ Ka, TWPC LR 3, FIW 18 )

COMMON/WRKZ TWLCSE 3, TWRCSE 3, TWICEH 3, TWad 5 )
COMMOMFRANTFER, TWTCLE ), TW L8
COMMONCHECK/ TEH
COMMON/BESL TS T
COMMON/ELFT / 36 3

MM CRL/MPa . ME0, NYF, MR W, S5, MPE, AM
COMMON/NLISA /RFE, MEF, THR, A58 )

DIMENSTON FO20 TO20 MNLC2) ML02 )

e
GREFLDAT MEF )

I FIRET TIME?

TFCITVET. 8 B0 T &
[WIMAES
Fog =Rl

-

Foa=F2
> THE FREQUENMCY LIMITS aRi FITTED TO STaMDaRD FREQUENMCTES

OOl T=l, 2

TCL =50, /8F/FCT)
L MLC T J=R

poy ¥ JI=1, 2

IFCTOT ) LE, &L 32 im0 T0O 3
2 TFCTCT 20 LE ACL ) B0 TO S

T =TV 3708,

NLCT r=NLC T 041

&0 T o2
A P L =2 - M



- T
DRI A

DO 4 K1, MEL
KX = o e

TFCACKK D, BE, TCT )y B0 T 7 C30
CONT INUE

DO & K=l M

XX b 14

TFCALKX Y, BE, T¢I 1) BO TO 7

CONT TNUE

M1 T =KX

NN (2

Mt 2

NR=m1¢ L

NEX=NLC 1)

GO TO 2%

NEXT FREQUENTY .,

NR=NR L

TFONRLLE, WP B0 T 2
TFOMEX, B/ 8 G0 T 28
M=)

M F=NE R -1

LT FRENUENCYY
TFOMEX, BT, M2 G0 70 2%
TFOWRL LT, M2y BD TO 2%
MER=NE

MR =R

WRITTECZ, 18285
FORMATCO L3, 7 LAST FRETUERNTY )
LR

DEACTIVATE FREGI
LISTOL T2 dsel
CALCULATE THE FREBUENTY.,

Frs=Ea, A8 0 A0 MR DELE, RkNER DD

W= 1RG, RRELESS
M= L

THE FREGUEMCY T8 STORED I VEDTOR RES

FESC ] Janf

NUMEBER OF MESSURE PERIDDG aRE SET

M E s T
TFOMPE, BT, @ B0 TO 30

TFCFL.BE. &, 1) MRE=3
IFOFLSE, 8,20 MPE=3
TFOFL, BE. @, 5 mMPE=LL
IFCFLVRE, 1, 2 MPE

THE NUMBER OF WEASURE FERIODS IS STORED IN VECTOR RES,
FREGC MU0+ dnt LT ME )

OOF MEASURE PERIDDSE TS TRANSLATED TO A MUMBER OF
FERTODE,

THE MLIHEE
MA TN SAMELE
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L

i

A4

i i 5

THE TRAMSETENT TIME T&

=5 SERRTT

=T kL BRRNE X
TFOWMTS, GELNT Y &0 TD 32
l=ho+
=00 T0 31

03T I=1, B
TWaC L =il

OFEN STNLEL @D BET THE

Tigade 4 =2
TWaC =1
T 5 el s
TWad & =1
I e
TFER=1
TWICL =0
TR0 B
L0002 =),
TWFCZ =]
TWEC L =@
ML
FIWC2 =Y
Gkl OFEN

OFEM SINUZ AND BET THE

TWal 5 =44

T A

TWaC 2 =2

i 34 I=1,3
TWHC T =1

FKhA=3

FIWCL =1,

FIWCR =F1
FTWCE )=, S7A774633
Gl OFEN

OFEN TIMES

TWaC s y=q2
TWaL & =3

ITFER=MTS
IFOMTS, EQ, 8y TFER=]
TWOC L =i

TWOC 2 =1

Twl( & el

K gzl

FIWOL y=FLOATOMTES )
FIWCE ms=FLOATOMPS )
L Ly

Cald. OFEN

ACTY SINUL, STMUED, TIMESR

TReMSLAaTED

FRERUENCY,

FREGUEMCY

TO & HUMBER

AND THE FHASBE,

L

M i SAnFLE

Cs1

FERTODS,
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FAME s FRENAN

LispdllaEE s FORTRAN LY

Ol M@ LET L T NOEREN

IMPLEMENTOR DHRISTER LAk

FRETETUTE:!

T i T D AU TOMSTIL CONTRO
LMD THSTETUTE OF  TECHMDL.OE ‘

D
alCER TR VERSTOM:

THE  ROLTINE:

LoACT TS TES BalREROUNDG HODES
ZoABNE FOR AMD SETS PAaRGMETERS

LISAGE:

COMMOMN ELOCKS:

ML TR TORS

B LI =CONTSINIMG THE RE
i SCOMTATMING LIST- AMD PaRAMETER aRRaYs FOR EaCHEROLMD
JOES
Fian wCONTATHIMNG THFDREATTION aB0uT PERIOD, NUMEBER  OF
Trde ARy DUTRFUT STENSLS

LAl ~CONTALINIMG FLAGSE

RF SCONMTATNTINE TMFORMSTION ABO0UT PaRanETERS T FORE -

COLINEE NODES

W —IRE SR

TEAF ~CONTATNING FLAGS

CRL DN TR TG P laidi TERE aND FLAaGS WITH TMFORMaATLON
AEOLT FREQUENCY ANSLYSTE



[ CHARAGCTERTISTIOE:

i B e E R B B

[

0 SUBROUTINES REQUIRED: FREN, OFCOM. OFEN
[ b e Y R M RN AR SRS Y T ——

ﬁ

£ BLZ21E:

‘.. dase e ben i

(. L A A D R B

o

el
i ARt B s s fte e ot o e bt Bt ol Rono i sadion dhion fotuioka ottt dussechaso bt ot B bt hosenTb s ool ks

£ N CEE

[ {58 e ot s caki
£
I

SUBRDUTINE FREGDAN

LD I Oalkl IX
LODBICELRL TVAL
[

COMMOMNSBUFCS RESC 2@ 3, B
COMRAONABGEALIETOL2@ 5 TFG P
GHMMDNIFR&NiIFQﬁ,.MIfIH,11HH*JH'
COMMORNAFFLAES TFAN, TFE, TRE

COMMOM R AT TWEO L8 3, FIW 1803
COMMONWREA T SE 3y TWESE D, TWACER 3, TWeC 58 3
COMMOMA TR AT, 1T

COMMNNS RIS WA MOD: MY F - wiR, W S MPE . S

18
s LW 20

WRETECZ, LEg
188 FORMATO LE, 7 F

i M,fHk 41 Bl
BTEM., THE THIRD S |L f‘
Giiall. T GEMERAL hV THELLL S

¥LE, T ANELYEE
LT THIS ¢
Flx, S THE ANEWER

i AT CRLMI

LWa ] et
T 2
IM#E‘-l

. ﬂPﬁﬂM

& AT FRERL
L
LW Je=2 i
INEEL
2T I R Y N T
|
L RESRET THE Fladk,
¥

TEiE=E

||I”“P HHJ&!¥H
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FERENT /




A%e

A8

48

I

WRITECZ, 28 )

FORMATO TX, %, 7 AMPL I TUDE

READ S, 360 Y A
FORMATF 18, 8 )

WETTE THE RESULTHE D

Cald. RE

WRTTEL 7

CF S RESL

AT

hant

FORMATC L 7 il TTLDE

WRTTES . S8 2
FORMATO LXK, %, 7 L0 v
2 Sy B3R T AL
FORMAT &l 2
TFOTWEL, Bl B9, DR, TV
WRITECY, &88 )
FORMSTC Lx, 22T Dl
B TO 38
TFOTVALL ER, FE3r B0 T

STOF CRLML FRER]

Th=)

TWadd =z
Flfdhe 2 dul:
TWe &
TWag &
Coll.
Tal s =28
Gl DR C0M

RESET THE Fl.éa,

TEEm=@

EOEOTO 4@

SEARCH FOR THE NODE

TETOLT+E 3

FIRET FRERUENCY,

@ I=@

WaMT TO CHAaMEE AMY  FabdamiT

s l

WY

OF THE OUTEUT

THE QUTELT

FRERL

L Ee=]

Al BOL PR B00TD 46

SLHENAL Y )

SlEMal. P& 20

Call, FRESCIFACKL ), TFP&a0KL+2 ) TFACES -4 ), TF&CRKL+8 ), TRal K551,
RTFACKS-2 Y TRO0KE-1 2 TPFA&CKE 3 TPACKI+4 2

CONVERT TWO COMTINL
Call. CUCFL, IfFaliKl 3o
TT==1

DEEM SEMUL AMND SET
Thdd ) =32

Tldahc 22 e,

TWad S i=d4

Tl & =
TF&N=1

THE

ITMTEEER®R

AL T TLDE,

MUMEE RS

T

P RE AL kD

PLFEER



TFER=:

TWECT b=

FWie 1 == (36
T 2 b=y,

RESET THE FLAG,

LT gyl
RETLHN
B



HAME D FRERST

BUBTITLE: BTART-UP ROUTIMNE TO THE ROUTINE FREQ

LamBllaGE s FORTRAN T

REYWORDED START P

1MIILM[NTHT CHETSTER LAapSE0N, MaRRTET L INDEREN

LNHTihlﬂ

DEF&RT Mi NT OF AUTOMSTIC CONTROL.
LUND THSTITUTE OF  TECHMOLDEY . SWEDEN

e TED l)[i%“'i LN

£ SERE SER S4S FeRS 44bn S408 SRRE SbE AR S Sidn S48 Srbn A6 AERS S4RE ShES SH08 BHAA BE0S SRR Eeak SEHE SRS SAER ShES KRR RS AKLE SIS SaRe Sees KhEs Eh 44 Bdan saad reds Lade s

THE ROUTTHE:

R M E TE R &
THOTHE RODE

Pk i TERVELLUES,

FROGR&M TYFED  SUBRRDUTIMNE

ARELIMENTS:

FREQETCLIET, T, TFa, TWi

Il SEOINTER TO THE FIRST WORED T THE aACTIU

NODE . €12

Sl ADDRE SRS

.

=1

C37
OETE P @y o e 2

TFe SOECTORN CONTAINTHE THE PoaRanBETERE T BACH~

PN NIRRT TﬁEJ(I?
T e I i

L 'JI"II’“!I'II‘! L DD

B SCONTALIMING THE RESULTUESCTORE,

[RINES SCONTATHING TNFORFSTTION aEOIT THE FREGIHINCIES,
FR SLORMTATNIME TMFORMASTION ABEDUT TREMETENT

T THWE



[

'..I

11
Lea

2ue

A@E

fardly THTEGRATION TIME,

BLBROUTIMES REGUIREDD RE, O

44 daas ShRs S1ed 4G Er AR EERS S4S SAL SEm arRr bee AEES

FOFLLABEY 1B44

BUBROLUITEIME FREGSTOLIET, Tl IF&, TW)
LOBTCaL KL TU

DIMEMSTON LISTCL ) TP&ACL 2 ThOL 0 FOlé s
COMMORNRUF G RESCZ28E 3, RESLC 16 2
COMMION MJLH‘»‘M g, pE, THR, &M SR
COMRAONAF RS MPF, I|

RetTe FAD BTG, @3, 812, 8, 815, 8,807, 8,828, 8, @22, 8, 625, @, a3,
*E, BESQ, 848, 6, 845, B, G50, 8. 840, B, B7E, 9, 888, B, 8Y8/,

READ, AZ2EI1IHERELS

ALLOCATE BPACE T THE YECTOR TRa FOR L2 WORDES,
Call, RSCTL, 12, LI5T, T

EMOUGEH FREE SPACET

TFOTLL LT, By RETURN

SET ablDRESSES TN NODE,

b= IsTo T+3)

LLGTE Tl e 42

LESTO T4D el +4

LIETO L +4 sl b
REH=L ST LL+ )

GO 48 Is=iKL, K5
TFRac T =i

MRITFf?;1ﬁmﬁ

FORM&T! LX, S DEFTHE THE FREQUENDY LIFRLTS, TF YO

¥ OWANT T MHhr } T THE UNITT HE AMSWER M ARl TF YO WaRT
¥ AR P.*f;LA, CHICH UNTT DO YOL WanT?e o

Febndald S, 286 5 TU

FORMET AL )

TFOTW ER, 72,00 TU B 82y 50 TO 12

WRITES 7. 3aeé)

B TO 11

FORMaTO L, 7 PILL CMD? 2

38

Bl




&3

L"E’)k]

N

£l

H8
L

TEOTHE UNIT IS HE DHE=E BLSE THR=1.
' ' C39

FIRERLIE LEMIT 2

CHIGHER FREQUERNDTY LIMIT: 7 2

h\ll { If'. A ﬁl’”ﬁl 3
BOOTO 13

EHCTES aRE BIVEN T RalsSEC, THEY ARE &
T THE WUNTT MHZ,

TE THE FF
TRANSLATED

l! CRLLER, 7Y G0 TO 14
LACEELA, )
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S LIRS ARE 1.2, i

TR SN TN PTATI N S B O

MO L A M
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GOTO L

WRITECY , 80 )
FORMET 1X,
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KK 7 BETHOD WILL L&ET, 7 )
WRTTEC 7, 8%

FORMATO1X, C TF YOU ANSWER 0 THE NUMBER WILL BE SET DEFENDING
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WRITEC 7, 81

FORMATCSX, 71 IF FOB,LHZO0, 6284 RAD/S
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BO TO 50

RES1C6 =TT
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CALCUATE THE STANDARD FREQUENCITES,
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=l
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ANC T =FLOSTORYOT 3

R E ]

L=

=l

RO L7 T=1, mMP

NT =l kP T

KRVDT=INTCC/CFOR 2RDTRLAXERL d+@, 5
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M=+ A
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CONT IHUE

L=l

0 T} 16
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TFOANCRI YD LT, 8, ) MP2=NT-1
RETURN
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READCS, LAY X
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BOOTO L4
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SET ADDRESSES N THE MOGRE HEAD.
L=l T8TCEL+3
LISTO DL b+ L
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1 TR&CT =0

SET FARSMETERS IN THE PaRafl TERARES.
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TPACRL L d=nF2
TR @l 05 pmnPE
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READT S, 189
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TFCTWaC L), BT
WRITEC 7, 561)
FORMATC 1 7ILL
68
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0
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FOREGEROUND NORET

TFC TS -didy 15, 1%, 3
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O
A
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""" T
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TFOTWACE b LE, 2681
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WRITTEC?, S62)

HIPI

Folatiy,

B AN, Tl

Fra @ e TR RS

D, TWAC S s,

D2 S 3, TWECEE . T D
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HE2 FORMATOLX, * 2ILL MODE NUMBER?
B0 TO 406
i (50
4% ThsTud S -0
LT, @0 0% I D+MN

DO S T=3, 128, 12
PECLITSTOD 20, T7Y ¥ B T 55
) CONT ITNLUE

TFOTWA 2y, ER 20 GO T 76
WRITEC?, BE83

i FORMAETO L, 7 NOT FOLNDS 3
BOOTO &68

55 TFOTWAC2 Y EQ 2 B0 THO &5
[ DEACTIVAETE DME NOBE,
&) TFCLISTO T2 0 LT, @ WRITECF, S@d )y OWM20 T0 ), WNN

S FORMATO L, a4, L1, L2, 7 HOT ALRTIVES 3

LI%T(le}ﬁwi
G0 TO &84

&5 IFCLISTCI-20 LT, 8) GO 0 70
WREITEC 7, 585 ) CM20 1D 7, N

505 FORMATOLX, 4, T1, 1%, 7 ALREADY ACTIVES )
BOOTO 660

E ACTIVATE OME MODE,

78 Cadd, FREMODOLTEST, T
ITFCTLL LY 8 GO TD &A66

R

READ SaMFLE FERIOD,
WHERN FREBUENCY ANGLYSTE, SaMPlLE PERTOD=,

[

TFC TG, NE, 1) B30 TO &1
LIGTCO L+ el
sl TO 83
gl WRTTES . 5846 )
S8 & FORMATO LA, %, 7 Sl e PERIOD: 7 0
REALC S 89 LISTOIL+L
1% FORMAT. L18 )

g7 LEETO DL+ =1TY

e TFOTHE NODE TS OF TYRE CFRERS OR 7 FROL N0 THSIEMNALE akE TO BE
i RECTEVETD,

LISTO TL =i
TFCLTY B, 8EaL, Ok, T7TY, B9, L@@l » a0 70 &4
{ SET INFORMATION ABOUT WERE TO RECEIVE THPFUT STENALS FROM,

B3 Call, TFDOCHL, LIST, T, TWl. TwWa

g BT CLa@, 1L, La2, Lax, 184, L%, 1da, LOF, 188, 169,
B T T TP P P 5 TP P A 1 P 2 TP A P 5 P A 5 I T A

1L Call, BRAFSTOLISET, TL, TFa: Tl
By TO &AEE
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SER
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2
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26&E
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HOOT0 ARG

Call, MaXESTOLIET, Tl TFa, LWL, LW
EQOTD A06

Cal b, WRISTOLIGT. T, TFa: TWl, TWa)
E0TO ABG

Call BROUSTOLIST, TL, TPa: TWi 2
E0TO ABS
Coll, STAFSTOLISY, Th, TP, Tl )
DT ARG
Call, NORMSTOLIET. Tho THa. TWi o

Call. BETOLTST, Tl TR LW )
00 T0 ARG

Cadld., CRLMSTOLTET, Th, TF& TWL)
GOOTO A68

CALL FRE
Eir T ABE
CONMTTMUE
B0 T &EE

STOLITET, Th TF&, TWIL )

ALTIVATE FOREGROUMD HNODES.
TV =12

RECETVE TMFORMaTION AROUT @UTIVE WMODES aMl WalT FOR COMPLETION,

CalL LTSDATCTU, 1)
PROTFLE Y 226, 210, 228

ALTIVAETE OR DEACTIVATE 7

TWicl y=9
TFOTWAC2 0 B, 32 TWicl =18

LD 256 T=2, TWaCl
TFOTWACERT o, LE, @, DR, TWead ZkE 3, B8, 20 60 TO 276
Rrr 238 Ti=1, IVCd4)

TFOTWO T EGe2 0, ER, TWAC TR 0, apl, TUC TR 5 B T T34 3

K48y B0TD 256
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FORMATO L, 7 THE NODE IS5 MNOT ADTIVATED O QCCUFRTEDS 3
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Aei Tad, TWad L)

=TWLL T )
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ETOF RESULATION, STaRT REGULATION, STOF COLLECTION. ST amT
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EOTO SR8
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E TO A8
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L=7
IFCINAC4) ER. &) T=lwacd)
CALL LETFCIV, TFLZ. G310
B0 TO 489

LIGT alTIVE WNORES, (BACKEROUND

L=7
IFCIWATA ) ER, &) I=IW404)
CALL LETECLIST, GM2, 1
BO TO 408

CHECK TF THE LENGTH OF THE Mald SaelE FERTIOD Han SEEN

TWicd d=TWac 2 )3

T 2=

LTS0ATCTWL, 1)

TFOTFLZ Y F4@, Ay, 316
WERETECF, 311 Tudds
FORMOTCLX, 2 THE MATHN SaMPLE T A
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Bl T ABE

L IE
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WRITECY, 507
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FETLIRN

D
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WHEN FREDUEMEY  apMalySTE, Call, 7 RNODS TMNSTEAD 08 7 GO,

TFOLFaM, ME L Y B0 70 $0E
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B0 TO 4
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SENDG FOR THE FPaReaMETERS AMD WalT FOR COMPLETITION

TFOFREBUEMNDY anNal7sEE N0 TEXT T8 WaMTED,
TEOTFaM, B, LY B0 T 32328

WRITELZ, 3152

FORMSGTO L, 7 THE NODE I8 alREADY «UTIVE 3
TV r=dy

TUC2 =12

TR e [ FE- T2

T 2=

Cati. TSDATOIV. 35

TFCIFLE Y 346, 33E, 54

THE Fab@aMETERS aRE T TU
SET R CHOENGE THE PAaR&SMETERS TN IV,
Gl

[} '-\.
WHE N FRET G Dald, RPak THNSTEAD OF SPak.

':
ALTEMOY AMALYE

TFOTFaM, ME. L) B0 T 32
Cold. RiPFARC IFEZ, NS
G703

Cal, SPabd T, T2, NS

SEMD THE PaRamMiETiERE 10 RN TOE

Call, TSRaTO TV, M3
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NAME: RESO

SUBTITLE: WRITES THE RESULTHEAD

LANGUABE: FDRTRAN IV

KEYWORDS: RESULTHEAD

TMPLEMENTOR: CHRISTER LARSSOM, HARRIET LINDGREN DATE: ZB-aFR-78

DEFARTHENT OF AUTOMATIC CONTROL
LUND INSTITUTE OF TECHNDLOGY., SWEDEN

ACCEFRTED: VERSTON:

P s A P PO UL P BRSSP S S S U R SS TS RS S M RIS ISCSU MRS EECS SIS S S SR S SIS eng ey S T B AL BB s e

FURFOSE:

e e

THE ROUTINE WRITES THE RESULTHEAD ON SFECIFIED DEVICE.

FROBRAM TYFE: SURROUTIME

RESDOLUN, RESL )
LUN -l.OBTCAL UNIT
RESI -PARAMETERVECTDR

CHARACTERISTICS:

SN e W N RO o R R S i o T B I o IR = s T B s S B B T B s N o S B o T B e TR e B 8 o o A s O 0 i B o 0 s R o o W oy T A o e 6 o 8 e O

oy

OO e i, i

SUBROUTINES RERUIRED: NONE

e i 4 i S A {4 o 54 ey o e b e ot Sadn S

5IZE:

FOF11/783: 468

et v e e s e ses eet Sd e PO e S e S e R4 Sea SR PR meeh i Seed Mes W48 Mes e S S8 SSsh P SRR Sees St e St feie smes Gads e mbed Mei ed S mes WES Seed led Shid Sd Sess s Skh Seed G4 S Seis Tems Semd Wi med Sed 88 es sewn iems e iaas mad b Gees

FROGRAM:




O

L]

[

=i

408

BAR

7A@

wd

71a

PR2a

P38

SUBRDUTINE RESOCLUN, RESL?
DIMENSTON RESL1C1)

IFCIFIX(RESLCLD) Y. ER. B 6D TO L
WRITECLUN, 1608 )

FORMAT( 1X: THE FREGUENCIES ARE  GIVEN IN THE UNIT HZI.7 /)

&0 1D 2

WRITE(LUN, 208 )

FORMATC LX,  THE FREBUENCIES ARE BIVEN IN THE UMIT RaAD/SED. /72

WRITECLUN, 388 ) RESI(2), RES1C3E)

FORMAT( 11X, 7 LOWER FRERUENCY LIMIT=',E18,.2/71X, HIBHER FREQUENCY

XLIMIT=", 818, 2.

MP=TFITYX{RES1C(4))
WRITE(LUN, 406 ) MF

FORMATC LX, “ MUMBER (QF FREQUENCIES FER DECADE=", 13/

MPI=IFIX(RESL(S )
IF(MFI. ER. B ) KO TO 16

WRITECLUN, 5388 ) MPT
FORMAT(1X, INTEBRATION TIME (FERIODRS =", I3/)

GO TO 11

WRITECLUM, 758 )

FORMAT( LX,* THE INTEGRATION TIME I8 DEPENDING (N

WRITECLUN, 6882 RES1(4)
FORMAT( 12X, F TRANSIENT TIME (SEC)»= ,Fé&.1/)

IFCTIFIXCRESLCZ 1) ER. LY 80 TO 3
WRITE(LUN.,788)

FORMATC LX, “NO TREND ELIMINATION HAS BEEN DONE, /73

50 TO 4

WRITE(LUN, BAB)
FORMAT. LX, 7 TREND ELIMINATION HAS BEEN DONE.7 /)

TFCIFIXCRESIOE) ). ER. L) BD TO &
WRITECLUN, 988 )

FORMATC LX, “NO TIME WINDDW HAS EBEEN USED.7 /)
B0 TO &

WRITE(LUN, 2108)
FORMATL LX, - TIME WINDOW HAS BEEN USED.7 /)

IFCIFIX(RESI(YD) ). ER. 1) GO TD 7
WRITE({LUN, 228

FORMATC LY, THE SYSTEM HAS BEEN RUN AUTOMATICALLY. /)

RETLRN

WRITECLUN, 238)

FORMAT( 1X, " THE SYSTEM HAS BEEN RUN MaANUALLY. /)

RETURN
END

C59

THE FREGBUENCY .7 )
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C60

MaME RESU

SUBTITLE: WRITES THE RESULTHEAD

Sdie wEan Haae Hase bans mae

LanBlaesE: FORTRAM TV

KEYWORDS ! RESLILTHEADR

TMPLEMENTOR: CHRISTER LARSSON, HaRRIET LINDEREN DaTE D 28-&F -8

DEFARTHERT OF AUTOMSTI0 CONTROL,
LMD THSTITUTE OF  TECHMOLOEY . SWEOEY

PACCERTED:

THE BOUTINE WRITES THE RESDLTHEAD OM SPECIFIED DEYVICE,

FROBRAM TYFE: SUEBROUTIME

San whae Ava pasa baps vabe HEAaN TR

ERELIMENT S

FESLIC LU, RESL D
{.Lipd ~LOHE L 0L LIMTT

RES1 P AR EME TERVE DT OF:

SLIBROIT TNES

FEBLITRED D MOME

FrROMER AR




[

461

bl i1

A

7R

3
HEE

2

FEE

i
e

6l

SUBRDLITINE RESUCLUN, RESL
DIMENSTON RES1CL)

IFCIFIXCRESLICL)) ) ER, &) BD TO 1

WRITEC LN, 188 )

FORMAT( LX, / THE FREBUENCIES ARE  GIVEN IN THE UNIT HZ.7 /)
0 7O 2

WRTITECLUN, 260G 3
FORMATC LX, 7 THE FREGUENCIES aRE GIVEM IN THE UNIT RAD/SEC. /7))

WRTTECLUN, 3868 » RESLC2 ) RESLC3)
FORMATS 1%, ¢ LOWER FRERUERNCY LIMIT=, E180, 2/ /1%, HIBHER FREQUENCY
HLITMET= 48, 25

M= TR RESLOS ) )
WRTTE LU, 488 > Wi

FORMATE 1%, © MUMBER OF FREGUENCIES FER DECADE=", I3/)

M LT
WR T TET LN,
FORMATO LK, © TNTEBRGTION TIME  FERIODS b=, 13/

WRITECLUN, $80 ) RESL0 &
FORMATC L%, © TRANSTENT TIME (SED I Fé.l/ 0

TFOTFTECRESLCS yy B0 Ly 80 T 3

WRITTEC LN, Z@E

FORMATE LK, 7 ND TRERD ELIMIMATION Wilu BE DOMNE. 773
m0T 4

WRTTTEC LM, B8 3
FORMANTC L%, 7 TREND BELIMINATION WILL BE DOME.” 73

TFOTFINCRESLCE Py BEQ 1y B0 TO 5
WRTTECLUN, @8 2

FORMATC L, 7 MO TIME WINDOW Witl, BE USED 770
m T S

WRETEC LU, %18 0
FORMATO L, 7 TIME WINDOW WILL BE LGED. 72

TFETFIXORESLOS ) 0,1y 60 T 7

WRTTED LW, %28 3

FORMATO L THE SYSTEM 15 TO BE RUM AUTOMATICALLY 7 70
i T LI

WRETES LUN, 936

FORMETO LK, 2 THE SYSTEM IS5 TO BE RUN MaNU&LLY, /)
RE TLRN

M
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C NAME:! RFIL
C snee tans e smen

c

SUBTITLE: STORES THE RESULT ON & FILE

LANGLARE: FORTRAN TV

KEYWORDS: STORE

IMFLEMENTDR: CHRISTER LARSSOM. HARRIET LINDEREM DATE: Z&-AFR-78

DEFARTHMENT OF AUTODMATIC CONTROL
LUND INSTITUTE OF TECHNOLOGY.SWEDEN

ACCERPTED: VERSTON:

i I TR W o A T B o T B TR0 B oy B oy TR A e S I o S N T o TN

na e e mpe ek Sk ik s das i dad dese et Fere Frbe e Fevs a4 s e Poin Feen Pl P e mien e W 4 s ke e saabamk ambs e ed 4600 008 04 TEOR SeTE. PO SAPY MUVH TTIA S Shde iu mew e St b Shie 44 SSML SN NSNS MAS S S SSY SRV SOV S S e e P = s ==

FROGRAM TYPE: SURROUTINE

sess shab sShE end BN bide e e sems

RFIL{MR, TFST)

MR -NUMBER OF RESULTS
IFST ~FLAB

COMMON RLOCRS!

BUFC ~CONTAINING THE RESULTYECTORS

EBUFF ~CONTAINING BUFFERS FOR TRANSFERING DATA BETWEEN
BACKGROLUND JOBE AND HMASSTORAGBE

WRK -WORK AREA

FILE ~CONTAINING INFORMATION AROUT THE RESULT FILE

CHARACTERISTICS

OC TGO Ao eSO mOo 5900000 00



£
o
C
C
c
E
C
C
C ,,,,,
C
I
C
C
C
C
L
C
i
M
1
196
C
(>
C
i@
C
.
C
2
3
128
[N
C
C
4
138
C
C
i

SURROUTIMES RERUIRED: CV (63

FROM THE SYSTEM LIBRARY: TCSI, IGETC. IENTER. IMRITW

SIZE:

FDFRL1/7G3: 341

st ves s ot s e A bt st o b o S5 G54 ShES S5k SHSA SEPS SRR Sevm B SeER S fEmS e e S PP m hh M A S s Ghem mend erh b send e S R SR S S S M ek e S e S shih e el s s e e e e e

SURBROUTINE RFILCHR, TFST)

DIMENSION EXT(2), IDEVI3I)

COMMON/BUFC/ RESC208), RES1(18)

COMMON/WREKS TWI1(S56), TW2( 58y, TW3ICHA ), TWA( 5@ 3
COMMOM/FILE/S IC.NE, IR

COMMON/RUFF/ TB1C1A6 ), TR2(512), TE4( 256

DATA EXT/ARDATDAT. ARDATDAT/
DATA IDEV/3RDX . 3RDXA, ARDXL1/

IFCIFST.E@. L) GO TO 7

IC=IGETCC( 3

WRITEC7, 169 )

FORMATC1X. BIVE YOUR FILE A NAME.’/
¥1%, FOR EXAMPLE:DXL:MAT, DAT= /)

FARSE A COMMANDSTRING aND RETURN & FILE DESCRIFTION TO THE PROGRARM,

IN=TCSTCIWR EXT, ., @)
TFCINLGER.B) B0 TO 2
WRITE(7.,110)
FORMATCOLX, “ ?ILL CMDY’ 3
GO TO )

LEBAL DEVICE?

DD 3 I=1,3
IFCIDEV(I Y ER. IWZ{ 1)) GO TOD 4
CONTINIUE

WRITE(?, 128>

FORMATC LX, 7 ?TLL DEV?' )

B0 TO 1

CREATE & FILE FOR THE RESULT.

NE=TENTERC IC, TWZ, 6)

IF(NE,. BT.8) 60 TO 5

WRITE(7, 13@)

FORMAT( 1X, 7 NOT ENOQUEH ROOM ON DEVICE FOR FILE SIZE REGUESTED.” )
RETURN

CONVERT TWO CONTINUQUS INTERER%? NUMBER TO A REALX4 NUMBER.
IR=1

Do 6 I=1,16
IT=2%CT1-1)+1



o000

IS !

30

R YRy

19

148

CALL CVCIB2(II XN RESLCI D)
CONTINUE

TE2( 21 1=MR
NO=21
NET=25
MR1=29

60 TO 8

SECOND RUN.

TB2¢ 1 )=MK
NB=1
MET=5
MR1=31

DO % I=1.3
IT=NB+I
IB2(1J)=0
NR1=4XNHR

CONVERT TO A REALX4 NUMEER.

DO 1@ I=1.NR1
TI=NST+2%(1~-1)

CALL CWIB2(IT) RES(I))
CONTINUE

1S THERE MORE THAN ONE BLOCK 70 WRITE?

NDW=2564
TF(MR,. BT, MR1 ) NOW=312

WRITE ON THE FILE.

TL=IWRITW(NOW, TR2, IR, IC)
IF(IL,GE.®) RETURN
WRITEC(7,148)

FORMATC 1X, - AN ERROR DCCURED DURING WRITING ON FILE’ )

RETURN
END
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PRARE S RINDID

SUBTITLE:: SETE & HODE HEG&D

LaMBELUAGE:: FORTRASN [V

IMPLEMENMTOR: CHRTSTER LARSSON, HaRRTET LITNDEREN RaETED 28R k-7

ITHETITUTE:
DEFARTHMENT OF AUTOMATIC CONTROL
LUND THSTITUTE OF TECHNOLOEY, SWEDEN

ACCERTED: VERSTOM:

B NODE HEAD I8 SET LN N THE WECTOR TU, BY INFORMATION AROUT FERTO,
TRIFLIT- AND HETFUT STHENALE,

LIS A

FROGERAM TYPE:  SURROT TNE

ARELMENT S

BN S0, Ny TEL, TFE D

D ~NODE  TYFE

W ~NODE  HUMEER

IF 1, ~POINTER TO THE FIRST WORD OF THE NODETS FARAMETERGRES
IN VEDTOR IFF Ie FOREGROUND

1 SPOTNTER TO THE LAST WORD OF THE

PMODES & Pafami TERARE S

COMBON ELOCKS:

Fis ~COMTATMINE ARRAYS FOR SENDING AMD RECIEVING MESSAGES
BETWEEN THE :

F i ~CONTATNING THFORMATION ABOLT FERIOD, MUMBER OF INPUT-
AND DUTFUT STENALS

BTICE:

CHaRaCTERT

STZE:

PDEd L ARZY B4
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L]

™y £
Lk

IR ]

-
4
wt
i
L

FROERARM:

SUEBROUTENE RWODETD, SN TFL TR2)

COMMONAFE, TUC 186 )
COMFORNAFRANS TPER, TWIC1H 5, TWi0 18 )

USUAGE-~CODE Tk FOREGRDOUND  TOE,
TAE L Yy

LOCATION TN FOREGROLND 5 LF-aRRay.
TS Y= W] el 20 )

TWCE P02 bl

T & ],

SamMrlLE PERIOD,

TS y= T FRER

SEYT MODE TYPE,

TS 3=10

SET POIMTERS FOR PaRamETERE LODAT LM

TUCF d= L
TVCL YL =IP2
RO I=12,15

TUCT =i
TF CTWIcL y ER 8 B0 TO 4
THE THPUT STEMNaLS afi BET,

GO 3 T=1, TWICL
TWICIx3E 2

W IRE-L 3
TFOME NE, 480 &0 TO 2
FUCT L1 e 28N

g0 T0 3

TUCT L L sl

CONT TRUE

TFCTWOO L 3 ER. 8y 60 T0 %
WHICH QUTHFUT STENALT
TUC LS = 7 2R T 2 )

FETLIRN
EMD

TN FOREGROUMDS LF-ARRAY
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LAadBlaEE: FORTRAM TV

RESOM, HaRRIET LINDEREN

TP LEMEMTOR: CHRTSETER

THETITUTE:
DEFARTEERT OF
LUMD THSTITUTE OF

AUTOMATIC CONTROL
FPECHMOLOGY , SHEDEN

VERETOM:

CEFTED

T MOE &RE SET OR CHaNBED.

THIE

PARAME TERS OF

LS aise

FEROERAM TYRED SUEBROUTINE

PR ELIMENTS:

Fepddied T3, WS D

WOy OF THE
FORE ERONG

TR ~FOINTER TO THE FIRST
ARES TN THE VERTOR IFA I

N ~MUMEER OF PARAME TERS aLLOWED 70O B

CoMOM BLOCKES:
SR TRE AN
THE JORS

F i ~CONTAINTNG aRRAYE FOR
AN THFDRMATION BETWEEHN

Fef ~COMTATMEME TNFORMAT TN

JOEE

T

CHERETTE

SUERDITIMES

SGLZES

Pl L83 48

HODY 5
JO
G B E D

[ TE

C6/

2~ AF -7

A AE TE R

RECTEVTIMGE

AROLT PaRaMETERS TN

MESEAGES

B R R O



FROMGR &M

SLIERTLITENE R @i T2, M)

COMMOM/F B/
COMMONS RF 7

LG alsi -~ C00E T

PO i

LOCATION TN FOREGROUND 8

TACE d= P2 NG~ 1

BET FARGMETERS .,

L=l K
TFECTWECL s 2R, 8
S IE O

Xl LWL 2

CalL CVCTVOT 3,
SO T L e

FeETLIR M
N

X

o

b

-

LA B S
B TWERCLE 3 FIWCLE

T

FORERROUND

A
Hen



%
I..J

HAaME:  TIME

BTOFS THE SENDING OF DaTa T

J O

BTaRTS A

BUETTTLE:
e AT EROLND

POFORTRAN

Iy

I e A

KETWORDS: START AND STOR

THFLEMENTOR:  CHREISTER LARSSON, HARRITET LINDEREN

THETITUTE:

b v

DEPARTHMENT OF auUTORaT IO

CONTRON
LUND INSTITUTE OF .

TR D

adan Baet S FIE PRER TSR 4R SHEE SESL SAS SRR Mdbu FRESIANNE SHEE AHE BOLY 1S HITE TYE

1T OIS TIME FOR THE
""" STOF SENDING DATA

SETH & FLAG WHEN
\ T BTART-

THE ROUT IME
FOREGROUND RO
TO BACKEROLIMD

Ligaisg

FROGRAaM TYFE:D SUBRLITINE

ARELMERNTSS

TIMEC

TT . F, FA
T1ME
T 1 ME

= TRANSTENT
~TNTEGRAT LR
~COUNTER

T
5

F i

COMMON ELOCKS:
R

1.

~EONTATNING THE HODE HEAD
~DONTAINING FLAGE

CHARATTERISTICS

I PR ML T R

T

DeTE:

78

TR
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A

=1

L]

FROGRAM

LBRDUTINE TITMEC TT, PS5, #F

' =1 _']

COMMONAFORE, L2480
COMMON/FLS T1, KFIL., TS0

DIMENSTON TV018)

KL=
PasFAr .

TRANSTENT TIdE EfUaL ZERODY

FFCTTOLT, S, A, e, LT,

TFCPa, BT, 6B, 5 BD T 1
LEC 26 )= TFTXCTT 31
RETURN

TFCRALBT. 1.%5) 80 T0 2
LF( 26 b=

RETURM

TFCRABT, 2,5 GO T

£
i

GTART COLLECTION

(2é ¥ IFLROPS b

Il CFa@, BT 3 S5y 60 TO 4

DEACTIVATION OF FOREGROUND NODES.

1rtl%m Lr(;}

L3RS b=
RETURN

DEACTIVATION OF TIMEZ,

LFCPE e
¢ i ymee] O 24 0

STOF COLLECTION,

151

L. l ST I W O B T
P2,

BTART COLLECTION,

P

oy RO T

8



NAME D WATT

BLUETITLE: PaUSE Tr FREBUENCY aMalvs1s

lHNhUrﬁr FORTRAM T

KEY bd[]l\[l FalsE

(/1

TMFLEMENTOR: CHRISTER LARBSOM, HARRTIET LINDEREN DaTE:s 2EenPR-78

IN‘}EIUTF

Hlknh TRENT OF AllToMS
LLNG INSTEITUTE QF T

ALCERTED:! VERS TN

THE ROUTIME STOPS THE RUNNING OF THE ANALYELS anNbD GIVED THE
IFERGTOR THE 0
HIENAL TO THE aANALY:
Uhhﬁr

Dy BYEBTEM.

lhubhhm TYPE: SUBROUTINE

nthMFNldi O

COMMON B OCK S

Free wnas waE vees buYS Sadn amas mbab 106 bR AN

CRL. ~CONTEINENG FaladETERS AND FLAGS WITH INFORM&T LN

HIS

ARTLT FREBUENDY  &ral.y

L Er s ~UONTAIMIME FLAkRE

FhanN e DINT A LM ME TNFWFWQTIGH AEOUT PERTOD, HUMEER QF T

gaidfe DIITRDT STERALE

ORTUNTTY T CHOMGBE THE AMPLITUDE OF THE THPUT

Fef ~CONTATRING [NFORMATION aE0UT PaRedETERS TN FOREGRDLIND

HORES

BLIBROLIT JlJL B OREGUTRED: RN



= Ln 1 L AAERY 26l

FROERAM:

SUBRDUITINE WAlT

LOGTOALKEL NEW

COMMON SR A Ml P MO WY F, BR WL B, PR &M
COMMONAFFLSES TFAN
A TR, LW L8 Y, T LE )
i M TWF LB 3, FTWCLE D
COMMON RS TWECSE Y, TW2

WRITECY, 1D

Vore TRCERCEE D, TWaC 58 )

ST L, THE SYSTEM I8 NOW WaAlTIME FOR v0u 10

® 0T 1% TIME FOR & MNEW FRERQUEMTY, 21X,

WRETECZ, 30
FORAGTO L}, $. 7 DO YO WANT TO CHANGE THE
¥ ODOF THE DUTFUT STENASLT

TECMEW, NE &
WREITECZ 52
FORMATO L. %, 7 AMPLEITUDE: © )
READCS, &2 A
FORMATOF LS, 85

=0 70 %

TFOMNEW, EQ, 78 GO TO 18
WRITECZ . 83
FORMATO LZ, 2 2ILL CHb?s 3
0 TO 2

SET THE aMPLITUDE OF THE SINUE STiNab.,

Thac ) y=32
TR 2 e
TWag 5
TWda & =y
TF @abdes),
TFER=1
TWICL =i
WL ) e}
T 2 =y,
RE=EN

LWL =1
FoWwe 1 s=fi
Dl OFEN

RESET THE Fl.éis,

SARNOTHE Wi rirJlMiW DB

FaflL L TUIDE

C72

TN
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