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Santrauka

Siame darbe atliekamas paciento valdomos analgezijos vaisty pompos galimy veikimo
algoritmy (paprastojo ir infuzinio) tyrimas, siekiant nustatyti, kuris algoritmas yra
veiksmingesnis.

Tyrimui atlikti, naudojantis hibridiniy sistemy bei kvantuoty sistemos biiseny modeliais,
buvo sudarytas agregatinis imitacinis paciento kontroliuojamos analgezijos modelis (PKA).
Imitacinio modelio komponentai buvo apraSyti naudojant PLA formalizavimo metoda. Siekiant
jgyvendinti imitacinj PKA modelj, buvo panaudota agregatiniy sistemy modeliavimo programa
(autoriai: Virginijus Pampikas ir Donatas Urbas).

Tyrimo metu, naudojant imitacinj PKA modelj, buvo atliekami imitaciniai eksperimentai,
kuriy metu buvo stebimas analgezijos vaisty koncentracijos kitimas paciento organizme.
Lyginant gautuosius rezultatus, buvo siekiama nustatyti tiriamos vaisty pompos algoritmy

pranasumus ir trakumus vienas kito atzvilgiu.



Summary

This MA thesis contains an analysis of possible operation of algorithms (conventional
and infusion) of analgesics pump controlled by a patient. The aim is to find out which algorithm
is more effective.

In order to perform the analysis, models of hybrid systems and quantized state system
were used and a model of an aggregate imitable patient-controlled analgesia (PCA) was
produced. The PLA formalization model was used to describe the components of the simulation
model. In order to implement the simulation PCA model, the program for aggregate systems
modelling was used (authors: Virginijus Pampikas and Donatas Urbas).

During the analysis, the simulation PCA model was used and the simulation experiments
were carried out. During these experiments the change of analgesics concentration in a patient’s
body was observed. The results were compared in order to determine the pros and cons of the

algorithms of the analysed drug pump.
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1. IVADAS

Siandieniniame pasaulyje, informaciniy technologijy (IT) skvarba siekia beveik visas
zmoniy buities bei veiklos sritis. Ne iSimtis ir medicina, kur naujausiy informaciniy technologijy
taikymas padeda taupyti islaidas, suteikia pacientams bei gydytojams daugiau komforto, neretai
gelbsti gyvybes. Siekiant minétyjy rezultaty, medicinos srityje ypatingai svarbu kurti patikima
medicining jranga ir gydymo metodus. Siuo atveju, biitina tinkamai jvertinti galimus IT
sprendimy taikymus bei jy taikymo pasekmes. Tam tikslui yra kuriami imitaciniai modeliai,
kurie padeda atlikti skai¢iavimus ir patikrinti imituojamos sistemos teikiamg nauda bei jos
veikimo savybes.

Analgezija - viena i§ probleminiy medicinos sri¢iy. Analgetikai (nuskausminamieji
vaistai) naudojami siekiant apmalSinti paciento juntamg skausma, taip pagerinant jo gyvenimo
kokybe. Taciau, naudojant analgetikus, susiduriama su nepageidaujamo poveikio paciento
organizmui rizika.

Siekiant pagerinti Zmoniy, kuriems biitina pastovi analgezija, gyvenimo kokyb¢, sitiloma
iSeitis - paciento kontroliuojama analgezija (PKA; angl. Patient-Controlled Analgesia). Tai yra

vienas i§ medicinoje naudojamy skausmo valdymo metody.

1.1. Tikslai ir uzdaviniai

Sio darbo tikslas - sukurti virtualy imitacinj paciento kontroliuojamos analgezijos modelj
(PKA) ir i8tirti paciento valdomos analgezijos vaisty pompos veikimo algoritmus (konvencinis,
veikiantis boluso principu ir inovatyvus infuzinis) . Modelj sudaro kelios dalys: skausmo
generatoriaus modelis, vaisty pompos modelis ir farmakokinetinis paciento organizmo modelis.
Skausmo generatoriaus ir vaisty pompos modeliai, papildomai turi kelias variacijas skirtingiems
pompos veikimo scenarijams patikrinti.

Pagrindinis uZdavinys - atlikus algoritmy tyrimus, pagal gautuosius rezultatus, patvirtinti
arba paneigti inovatyvaus algoritmo pranaSumus, lyginant su jprastiniu algoritmu. Taip pat

numatyti galimy tolimesniy tyrimy kryptis.

1.2. Dokumento paskirtis
Siame dokumente apraoma probleminé sritis, pateikiami galimi sprendimo metodai, ju

realizacija ir tyrimas, siekiant nustatyti, kuris i§ sprendimo metody yra efektyvesnis.
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2. PROBLEMINE SRITIS

2.1. Paciento kontroliuojama analgezija
Paciento kontroliuojama analgezija (PKA) yra bet kuris metodas, suteikiantis pacientui
galimybe valdyti analgezijos vaisty dozavimg priklausomai nuo jo savijautos. Tokiu biidu
pasiekiamas maksimalus jmanomas paciento komforto lygis. Tiesa, visiSkos S$io proceso
kontrolés perleisti pacientui negalima. Todél yra bitina, kad pacientas bity stebimas
kompetentingy asmeny, o naudojant medicining jranga, jrangos veikimo algoritmai su
adekvaciais parametry nustatymais, neleisty pacientui vir§yti numatytos gaunamo vaisto per tam
tikrg laika dozés.[7] Esant visiems biitiniems prieziliros ir ribojimo mechanizmams, paciento
kontroliuojama analgezija yra pranasesné uz tradicines opioidy injekcijas j raumenis.[1][6]
Siame darbe tiriami medicininio prietaiso - paciento valdomos analgezijos vaisty pompos
galimi veikimo algoritmai:
e jprastas, boluso principu paremtas algoritmas;
e inovatyvus, infuzijos principu paremtas algoritmas.

Paprastumo délei, toliau Siuos du algoritmus vadinsime atitinkamai PKA pompa ir [PKA pompa.

2.2. PKA pompa

Iprastiné PKA pompa pasizymi tuo, kad veikia boluso principu. Jos veikimo algoritmas
yra labai paprastas:

e pries naudojant, nustatomas vaisty dozes dydis ir pompos aktyvacijos trukme;
e pacientas pareikalauja vaisty dozés;

e jei pompa neaktyvi - iSkarto suleidziama nustatytoji vaisty doze;

e kitu atveju, vaisty dozés pareikalavimas ignoruojamas.

Vaisty doze suleidZziama per salyginai trumpg laika, lyginant su pompos aktyvacijos laiko
trukme. Tai sukelia staigius vaisty koncentracijos svyravimus paciento kraujo plazmoje. Kadangi
medicinoje naudojami analgeziniai medikamentai ilgu terapijos laikotarpiu pasizymi
neigiamomis savybémis paciento organizmui, kartu su minétaisiais koncentracijos svyravimais
gali i8Saukti nepageidaujamus Salutinius poveikius bei pakenkti paciento sveikatai.

Taip pat, reikia atkreipti démesj ir i tg fakta, kad staigiai suleisti vaistai daznu atveju
virSija teraping koncentracijg ir tuo paciu biina greiCiau pasalinami 1§ organizmo. D¢l Siy
priezasciy, vaistai naudojami neefektyviai, daromas neigiamas poveikis paciento sveikatai.[9]
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2.3.IPKA pompa

IPKA pompos pranasumas prie§ aptartaja PKA pompg - vaistas suleidziamas tolygiu

tempu, viso pompos veikimo metu.

Pompos algoritmas:

pries naudojant, nustatomas vaisty dozés dydis ir pompos aktyvacijos trukme;

pacientas pareikalauja naujos vaisto dozés;

jei pompa neaktyvi, pradedamas vaisto dozés pristatymas;

kitu atveju, nutraukiamas esamos dozés pristatymas ir pradedamas naujos dozes
pristatymas.

Toks pompos veikimo algoritmas suteikia galimybe pasiekti norimg vaisto koncentracijos

paciento kraujo plazmoje lygi su mazesnémis svyravimy amplitudémis. Taip sumaZinama

terapinio vaisty koncentracijos lygio virSijimo tikimybe, kadangi nepasiekus norimos vaisto

koncentracijos ir pacientui pareikalavus naujos dozés, ankstesnés dozés pristatymas yra

nutraukimas. Blogiausiu galimu atveju, kuomet pacientas gali pareikalauti naujos dozés pries pat

pasiekiant reikiamg koncentracijos lygi, bus vir§ytas koncentracijos lygis maziau, negu jprastinés

PKA pompos atveju, kadangi vaistas bus suleistas tolygiai.

2.4. Keliamos hipotezés

Pagal turimus pompos algoritmy apraSymus 1§ anksto galime daryti Sias hipotezes, kurias

tyrimo metu bandysime patvirtinti arba paneigti:

PKA pompos atveju, kuo dazniau pacientas reikalaus naujos vaisty dozés, tuo mazesné
tikimybé, kad jis ja gaus;

IPKA pompos atveju, kuo dazniau pacientas reikalaus naujos vaisto dozes, tuo ilgiau
truks nepertraukiamas vaisto suleidimas;

naudojant IPKA algoritmg, vaisty koncentracijos lygio kitimas yra tolygesnis negu PKA
algoritmo atveju,

staigaus vaisto suleidimo atveju, sudétinga vaisto koncentracija palaikyti norimame
lygyje;

blogiausio realaus galimo IPKA algoritmo bandymo scenarijaus koncentracijos pokytis
didesnis negu PKA algoritmo atveju prie ty paciy vaisto dozés ir pompos aktyvios

busenos laiko parametry.
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e jmanomas scenarijus, kuomet, naudojant IPKA algoritma, galima vaisto koncentracija

palaikyti artimg norimai terapinei koncentracijai

3. TYRIMAS

Siekiant nustatyti PKA ir IPKA algoritmy pranaSumus ir trikumus vienas kito atzvilgiu,
butina sudaryti imitacinj modelj, gebant] imituoti paciento elgseng, vaisty pompos veikimg ir

vaisty koncentracijos kitimg paciento organizme.

3.1. Imitacinis modelis

Imitacinj modelj sudarysime i§ keliy skirtingy mazesniy modeliy, atliekanciy tik jiems
biidingas funkcijas. Sie modeliai bus sujungti j vieng bendra sistema.

Paciento elgsenos modelis:

Imituojamas paciento elgesys, tai yra, pagal i§ anksto numatytus parametrus bei
algoritmus, nustatomi laiko momentai, kuomet pacientas pareikalaus naujos vaisto dozés. Siame
darbe bus naudojami du paciento elgsenos algoritmai:

e atsitiktinis vaisty pareikalavimo pasiskirstymo algoritmas, kuomet generuojamas
tam tikras kiekis atsitiktiniy laiko momenty tam tikrai imitacijos trukmei;

e vaisto pareikalavimo algoritmas, priklausantis nuo skausmo lygio, kuomet vaisto
pareikalavimo momentas priklauso nuo i§ anksto numatytos vaisto koncentracijos
paciento organizme.

Farmakokinetinis paciento modelis:

Imituojamas vaisto pasiskirstymo paciento organizme procesas. Tai esmin€ viso
imitacinio modelio dalis, leisianti nustatyti vaisty pompos algoritmy veikimo privalumus ir
trikumus.

Vaisty pompos modelis:

Pagal anksciau aptartus PKA ir IPKA algoritmus, gavus uzklausas i§ paciento elgsenos
modelio, generuoja laiko momentus, kuomet bus suleidziami vaistai.

Apjungus iSvardintuosius modelius i bendrg sistema, gauname tokj PKA imitatoriaus

model;j:
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Paciento modelis

Tolydzioji komponenté Diskrecioji komponenté

Farmakokinetinis
> modelis

+ modelis modelis

A 4

! |
| |
| i
| Vaisty poreikio Vaisty pompos | !
1

1 1
1 1
1 1
I I
! |

Pav. 1 PKA imitatoriaus modelio veikimo schema

3.1.1. Vaisty poreikio modelis
Vaisto pareikalavimo laiko momentams generuoti bus naudojami du skirtingi modeliai,
realizuojantys, jau aptartus, skirtingus laiko reikSmiy generavimo algoritmus. Modelius

vadinsime atitinkamai skausmo generatorius A ir skausmo generatorius B.

3.1.1.1. Skausmo generatorius A
Skausmo generatorius A remiasi atsitiktinio vaisty pareikalavimo pasiskirstymo
algoritmu:
e i anksto nusprendziama, kiek vidutiniskai karty valandos bégyje pacientas pareikalaus
naujos vaisty dozes;
e skaiciuojame laiko intervalg iki sekancios vaisty dozés pareikalavimo.
Laiko intervalo skai¢iavimui naudojame formule:

1 .
g = ) ‘Ing (1), kai

¢ — laiko intervalas tarp dviejy vaisty dozes pareikalavimy;

j =12,3...n - pareikalautos vaisto dozés numeris;

n — visy pareikalavimy skaicius;

A — koeficientas, nurodantis vaisto dozés pareikalavimo daznumg per valandg (pareikalavimo
intensyvumas tiesiogiai proporcingas koeficiento dydziui, t. y. koeficientui did¢jant
intensyvumas atitinkamai did¢ja);

¢ —atsitiktinis skaicius intervale [0; 1].
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3.1.1.2. Skausmo generatorius B
Skausmo generatorius B remiasi vaisto pareikalavimo algoritmu, priklausan¢iu nuo
skausmo lygio:
e nusprendziama, kokia yra minimali leistina vaisty koncentracija paciento organizme Cpin;
e duotuoju laiko momentu lyginama esama vaisty koncentracija C su numatytaja Cpin;
e jei C < Cpyp, tuomet skaiCiuojamas laiko intervalas iki naujos vaisto dozés pareikalavimo.
Laiko intervalo skaic¢iavimui naudojame formule:

$ =¢b-a)+a (2),kai

¢ — laiko intervalas tarp dviejy vaisty dozes pareikalavimy;
j=12,3...n - pareikalautos vaisto dozés numeris;

n — visy pareikalavimy skaicius;

a - minimalus galimas laiko intervalas;

b - maksimalus galimas laiko intervalas;

¢ —atsitiktinis skaicius intervale [a, b].

3.1.2. Farmakokinetinis paciento modelis

Farmakokinetinio modelio paskirtis - modeliuoti vaisty pasisavinimo, pasiskirstymo,
metabolizmo ir pasalinimo i§ organizmo procesus. Minétiesiems procesams imituoti, naudojami
vienos ar keliy sekcijy, vadinamy kompartamentais, modeliai. Kiekvienas kompartamentas
atitinka tam tikrg Zmogaus kiino dalj - audiniy grupe organg, organy sistemg. Siame  darbe
bus naudojamas trijy kompartamenty farmakokinetinis modelis. Pav. 2 vaizduojama trijy
kompartamenty modelio schema. Rodyklés , jungianc¢ios kompartamentus, rodo vaisty judéjimo
krypt] paciento organizme. Koeficientai prie rodykliy rodo srauto judé¢jimo stiprumg (kokia

vaisty dalis pereina j kita kompartamenta per laiko vienetg). [6]

k21

Vv

Pav. 2 Trijy kompartamenty farmakokinetinis modelis
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Miisy naudojamame modelyje laikysime, kad suleidus vaistus j pirmgjj kompartamentg, vaisy
koncentracija jame padidéja Suoliskai.

Modelis aprasomas diferencinémis lygtimis:

X
ddtl =k21- X, —k12- X, +k31- X, — k13- X, — kel - X,

ax, =k12-X, —k21- X, ,(3)
dt

X

ax, =k13- X, —k31- X,

dt

X, X, ir X3 yra atitinkamy kompartamenty vaisty koncentracija kraujo plazmoje. Vaisty
koncentracijos kitimas priklauso nuo vaisty judéjimo tarp kompartamenty intensyvumo ir vaisty
Salinimo 1§ organizmo, priklausancio nuo konstantos kel. Vaisty suleidimas IV lyg€iy sistemoje
néra zymimas, nes suleidimo metu skaiciuojant funkcijos reikSme¢ nenaudojamos diferencialinés
lygtys, o tiesiog padidinama funkcijos reikSmé nustatytu dydziu:

Xll :Xl +IV(4)

Farmakokinetiniai skai¢iavimai atlieckami juos diskretizuojant ne laiko atzvilgiu, kaip yra
iprasta,o vaisty koncentracijos funkcijos reikSmés pokycio zingsnio atzvilgiu. Tokiu bidu
gauname diskrecig funkcijos reik§miy seka. Diskretizavimui jgyvendinti, pasinaudosime QSS
(Quantized State System, liet. kvantuotos biisenos sistema) modeliu.[2] QSS modelis sudarytas
1§ dviejy pagrindiniy elementy: funkcijos reikSme¢ skaiciuojancio integratoriaus, ir funkcijos
reikSmés kvantavimo funkcijos. QSS modelio integratoriy galima apbiidinti kaip objekta, kuris
priima skai¢iuojamos funkcijos diferencialg ir skai¢iuoja funkcijos reik§me apibréZtame reikSmiy
tinklelyje. Objekto biisena priklauso nuo pradinés jo biisenos ir jeinancios diferencialo reikSmés.
Jei iSorinis signalas nesikeiCia, sistema veikia kaip normali diferencialiniy lyg€iy sistema.

Pasikeitus j¢jimo signalui, diferencialo reikSm¢ apraSanti iSraiSka irgi kinta.
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1L J
4 q(1)

Pav. 3 Diskretizavimo funkcija

Tokiu atveju, farmakokinetinj modelj galime atvaizduoti, kaip agregata, sudarytg i

smulkesniy agregaty - integratoriy ir sumatoriy:

NSk
e
0’ g §X1
Nok _l_.gll X1
5
0 X o’
|E I Ell
v b
I—ri—:}l 32 . Wl OUT
’ =DE+X1(2: Y& 16 C
kel
—*D; : 1 1o X3
— O+ §X3
.

Pav. 4 Agregatiné farmakokinetinio modelio schema
Pav. 4 vaizduojamoje modelio schemoje +X1, +X2, +X3 - sumatoriai, atitinkantys
desiniaja (3) lygiy sistemos dalj. [X1, [X2, [X3 - integratoriai, atitinkantys kairiaja (3) lygéiy
sistemos dalj. Kadangi integratoriai veikiami iSoriniy ir vidiniy jvykiy, jvykiy laiko tarpas o, per

kurj funkcija X pasieks sekancig kvantuota reikSme po jvykio, skai¢iuojamas taip:
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Pav. 5 Pagalbinis grafikas ¢ skai¢iavimui

Cia X(t,)eR - apskaitiuota funkcijos X reiksme, X(¢, ) - atitinkama reikimé vienu
elementariu laiko intervalu prie§ tai, Q, (t,)+1 - funkcijos sekanti kvantuota reikme,
S (tm)e R — skai¢iuojamos funkcijos iSvestiné. Nuo pastarosios reik§més priklauso ar funkcijos
reikSmés keisis, pasiekus sekant] laiko momenty: didés (S(tm)>0), mazés (S (tm)<0) ar
nesikeis ( S(tm)zO). x'(z, ,)e R yra funkcijos iSvestiné vienu elementariu laiko intervalu

anksciau.

3.1.3. Vaisty pompos modelis

Vaisty pompos modelis imituoja vaisty suleidimo proceso valdyma. T.y. atitinkamai
pagal algoritma, po paciento naujos vaisty dozés pareikalavimo, priklausomai nuo pompos
aktyvumo biisenos, skai¢iuoja naujg laiko momento reikSme, kuomet pompa pereis | neaktyvia

biseng.
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3.1.3.1. PKA algoritmo modelis

th

Taktiv t

< [
< »

t1 4

Pav. 6 Principiné PKA pompos modelio darbo grafikas

Pagal pateikta grafika, matome, kad pacientui pareikalavus naujos dozés laiko momentu
t;, pompa per¢jo | aktyvig biisena, o anksciausias laiko momentas, kuomet pompa vél bus
neaktyvi, T = t; + Tuiv. Pacientui paprasSius naujy doziy laiko momentais t; it t3, pompa i
praSymus nereagavo, iSliko aktyvioje busenoje, o laikas T nepakito. Aktyvios biisenos metu nauji
praSymai atmetami siekiant iSvengti galimo vaisty perdozavimo, kadangi wvaisty dozé
suleidziama per saglyginai trumpa momentinj laika.

Laiko momentu T pompa vel peréjo 1 neaktyvig biisena, kas leido sékmingai papraSyti

naujos vaisty dozés laiko momentu ts.

3.1.3.2. IPKA algoritmo modelis

t h 3 ta

Taktiv t

»
»

A

Pav. 7 Principiné IPKA pompos modelio darbo grafikas
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Taip pat, kaip ir PKA pompa, IPKA pompa, gavusi pakartotinius uzklausimus t ir t, toliau
iSlieka aktyvioje biisenoje, taciau kiekvieno tokio uzklausimo atveju skaiciuojamas naujas laikas
T = tyskiausimo T Takiiv- I neaktyvia biiseng pompa pereina tik laiko momentu T.

Naujos uzklausos aktyvios biisenos metu néra atmetamos, kadangi vaistai yra leidziami

visos aktyvios blisenos metu pastoviu tempu.

3.1.4. Agregatinis PKA modelis
Verta atkreipti démesj, kad imitacinis PKA modelis (pav. 8) turi hibridinéms sistemoms
butinas savybes: sudarytas i§ diskrecCiyjy ir tolydziyjy komponenty. [3][8] Todél galima

imitacinio PKA modelio komponentus atvaizduoti kaip agregatus:

Skausmo Vaisty pompa Paciento

»| generatorius organizmas

A 4
\ 4

Pav. 8 Bendras agregatinis imitacinis PKA modelis

Pateikiame ir detalizuotas agregatinio imitacinio modelio variacijy schemas:

Skausmo »O'
(02
or !
generatorius 53 1 34
A Nok L.ol 1 X1
5
1P +x1 "o’
PKA pompa / =
»| IPKA pompa e} xl% . ED'[%
02+
1

—»1D 1

1 X3
l—voz +}23 L) Xg

A 4

Pav. 9 Agregatiné imitacinio PKA modelio schema, kai naudojamas skausmo generatorius A
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Pav. 10 Agregatiné imitacinio PKA modelio schema, kai naudojamas skausmo generatorius B

3.2.1vadas i PLA

Siekiant iSvengti jvairiy problemy, kylanc¢iy sistemos projektavimo metu, PKA imitacinio

modelio agregaty vienareikSmiskam nusakymui buvo panaudota virtualiy modeliy specifikacija

agregatiniu metodu. Agregatinio sistemos specifikavimo poZiiiriu, sistema suprantama, kaip

tarpusavyje sagveikaujanciy atkarpomis tiesiniy agregaty (angl. Piece-Linear Aggregates - PLA)

aibé 4. [4]

Kiekvienam agregatui 4; € A4 turi biiti apibrézta:

1.
2.

[éjimo signaly aibé X;.

[8¢jimo signaly aibé Y.

[Soriniy jvykiy aibé E°, kurig sudaro iSoriniai jvykiai e‘(x) susieti su jéjimo
signalais x € X.

Vidiniy jvykiy aibé E ;.

Valdymo sekos, kurios apibtidina agregato 4; vidiniy jvykiy trukmes. Jos gali biiti
iSreikstos tiesiogine laiko trukme arba intensyvumu.

Diskrecioji agregato A; biisenos dedamoji v(¢).
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7. Tolydzioji agregato A; biisenos dedamoji z,(¢) = Uw(e “, t), kur w(e“;, t ) yra
j=l

tolydusis kintamasis, susietas su vidiniu jvykiu e*; € £, o r — vidiniy jvykiy
skaiCius aibgje £ “;.

8. Agregato buseng z{¢) sudaro diskrecioji komponenté v{(¢) ir tolydzioji komponenté
zyi(8): zi(t) = (1), zv(2)).

9. Kiekvienas vidinis ir iSorinis jvykis turi du operatorius: H ir G. Operatorius H
(peréjimo arba atvaizdavimo operatorius) keicia diskre€iyjy ir tolydziyjy agregato
kintamyjy reik§mes, o G (i$¢jimo operatorius) — formuoja i$¢jimo signalus Y.

Imitacinio modelio agregaty specifikacijose laikui Zyméti naudojama: ¢y — pradinis

simuliuojamas laiko momentas, 7, — esamas simuliuojamo laiko momentas ir #,+; — i laiko

momenty vélesnis simuliuojamo laiko momentas.
3.3. Formalus agregaty apraSymas

3.3.1. Skausmo generatorius A

1. X=0

2. Y = {yl}; y; =1 —sugeneruotu vaisto pareikalavimo simuliuojamu momentu graZinamas
loginis vienetas

3. EE=0

4. E” ={e”’}
5. E”=1{§}; &, = —% ‘Ing, kur ¢ e [0;1] ir yra atsitiktinis generuojamas dydis, o A — vidutinis

vaisto pareikalavimo intensyvumas per valanda
6. V(tn)=0
7. ZJ(tm) =w(e1’’, tm)
8. wi(er”, ty) =¢&
9. H(e!”):
W(C]”, tm+1) =tm T aj
0. G(e1”): y1.
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3.3.2. Skausmo generatorius B
1. X ={C} C - vaisto koncentracija pasirinktajame kompartamente
2. Y ={yl};y;=1—sugeneruotu vaisto pareikalavimo simuliuojamu momentu grazinamas

loginis vienetas

E= {e)}
E"= {e")
el"—=>{§}

V(tm) = Cimin» Cmin - minimali vaisto koncentracija pasirinktajame kompartamente
Zv(tm) = W(el”, tm ) = tm+ é
V(tO) = Cmin

© N » kW

W(el’,, t() ) = 0
9. H(ey):
w(er”’, tmt1) =tm + &, jei C < Cpin
w(er”’, tm ), jei C > Cpin
H(e;”):
W(el’,, tm+1 ) = 0
0. Ger”):y=1
3.3.3. PKA pompa

X = {x1}, x; — pareikalauta vaisto dozés
Y = {y1}, y; — analizés rezultatai
E’={e;’}

E”={e)”, e},

e;”’ —laikas dozeés pristatymui baigesi;

b S

e;’’ — simuliacijos laikas baigesi
5. e’ — {T}, T—parametras; 7= 10 min. numatytuoju atveju; 7 - laikas, skirtas pristatyti doz¢
€’ — {Tsim}; Tsim — simuliuojamo terapijos laiko limitas
6. V(tm) = {q(im), e(tm), Na(tm), ti(tm)}
q(tm) = —f 0; busena, kai pompa laukia aktyvacijos
1; biisena, kai pompa uzblokuota
n,(t,) — pareikalauty doziy skaicius
nq(ty) — pristatyty doziy skaicius

t1(t,) — laiko momentas, kai pompa bus atblokuota
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7. Z(tm) = {W(e1”’, tm), W(€2"’, tm)}
8. q(tm) = 0; ny(tm) = 0; ng(tm) = 0; ti(tm) = 0.

9. H(e):
nr(tm+1) = nr(tm) +1
q(tm+1) =1

w(er”, tme1) =tm + T, jei q(tm) =0
w(er”’, tme1) = wler”’, tm), jei q(tm) =1
twm = tm — t1, jei q(tm) = 0; t,,,, — dozés laukimo vidurkis

stt(twm);

H(e;”):

nd(‘[m+1) = nd(tm) +1

q(tm1) =0

w(e;”’, tmi1) = ©

t1 = tm

H(e;”):
Pd — nd (tm) ’ ])n

n(t,)

dydis

10. G(e2”"): yi.

3.3.4. IPKA pompa

1.
pareikalauta dozés
2.
rezultatai
3.
4.
e;’’ — baigési vaisty leidimas;
e;’’ — baigési simuliacijos laikas
5.

formuoja signalo at¢jimas

€’ — {Tsim}; Tsim — simuliacijos laiko limitas.

Nd(tm), t1(tm)}

, =1—=P,. P;— dozés pristatymo tikimybe, P,, — atvirk§¢ias P,

X = {Xl},xl —
Y = {y1}, y; — analizés

E'= {e’}
E” — {el,” 62,7},

e;”” — {T}, valdymo seka

V(tm) = {q(tm), 0e(tm),
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qtn) = 0; biisena, kai pompa laukia aktyvacijos
{ 1; biisena, kai pompa veikia

n,(t,) — pareikalauty doziy skaicius

na(t,) — pristatyty doziy skaicius

t1(ty) — laiko momentas, kai pompa pasieks neaktyvig biiseng

t2(t) — laiko momentas, kai vaistai bus pradeéti pristatyti

7. Z(tm) = {w(e;”’, tm),
w(ey”’, tm)}

8. q(tm) = 07 nr(tm) = Oa nd(tm)
=0; ti(tm) = 0; t2(tm) = - ©

9. H(e;’):
Ne(tm+1) = Npl(tm) + 1
q(tm1) = 1
w(er”, tmi1) = tm + T

twm = tm — t1, if q(tm) = 0; t,,,, — vidurkis

stt(twm);
t2(tme1) = tm, if q(tm) =0
H(e;”):
Ng(tme1) = Ng(tm) + 1
t1(tm+1) = tm
tam = tm — t2(tm); fam — vaisty pristatymo intervalo vidurkis
stt(tgm)
H(e;”):
Output: n(tm+1), Na(tm+1), M(twm), M(tam)
10. G(e2’): yi.

Suvartoty vaisty kiekis lygus d =n (T, )-v, kur d — vaisty kiekis, o v — infuzijos tempas.

3.3.5. Integratorius
1. I¢jimo signaly aibé X = {Sl (tm ), Xy, },

v

¢ia: S (tm ) € R - skai¢iuojamos funkcijos isvestiné (S, (¢,, )= % 1§ +X1),
t
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X, € R - momentinio funkcijos poky¢io reikSme ( 1§ generatoriaus) — t.y., momentinis

vaisty suleidimas.
I$¢jimo signaly aibé Y =Q i (tm ), j=1...r - funkcijos X, (vaisty konc. pirmojoje sekcijoje)
kvantuota reikSmé,
. ISoriniy jvykiy aibé E' = {e{ ,e;},
¢ia: e - atéjo pasikeitusi i§vestinés reikSme,
e, - atéjo signalas, keiCiantis funkcijos X (vaisty konc. pirmojoje sekcijoje), reikSme,
. Vidiniy jvykiy aibé E"={e/},
Cia: ¢ - funkcija X, (vaisty konc. pirmojoje sekcijoje) pasieké kitg kvantinj slenkst;,
Diskrecioji agregato biisenos dedamoji v(tm ) = {X 1 (tm ), X (tm ), Ji (tm )}
Cia X (tm ) € R - apskaiciuota funkcijos X, reikSmé,
bt (tm ) € R - esama funkcijos i§vestinés reikSme,
b (tm ) € Z - funkcijos X, kvantuotos blisenos numeris,
Tolydzioji biisenos dedamoji z,(t, )= {w{e/,z, )} - laiko momentas, kada funkcija

X, pasieks nauja kvantinj slenkstj,

w(e” ¢ ): <<)O,.X'i(lm)¢0
2 o prieSingu atveju

Valdymo sekos e/ > {5, }, ¢/ (o, }, €, = (o, }
¢ia: o1 yra laiko tarpas, per kurj funkcija X, pasieks sekancia kvantuota reikSme po
1Sorinio jvykio. o, — laiko tarpas, per kurj funkcija X, pasieks sekancia kvantuota reikSme
po vidinio jvykio, o3 — laiko tarpas, po funkcijos X, padidinimo (dydZiu y; ):
0,11 —~(X,(6, )+ (1, =1,)(,.)

kai S,(z,)> 0
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le ()2 (Xl (tm—l)+ (tm - tm—l)' x{(tm—l ))
xl'(tm—l)

(0, )+ (= 1,) 51,0~ (0,)
|x1'(tm—1)

kai x(t, ,)>0

keai x|(z,, )< 0

o kaix(t,)=0

ir
le (ty J#L =t Y1 (s ), 001 T (Xl (tm—1)+ (tm - tm—l)' xl’(tm—l ) + xy) kai x'(t
xll(tmfl) s
03 — (Xl (tm—l)—‘r (tm - tm—l)' xl’ (tm—l )+ xy )_ le (t,,,,l )+L(t,,, ~tm1 )Xl' (tm,l )+X‘=/AQJ) kal xl; (tm_l

|x1’(tm—1]

o kaix(t, ,)=0
Pastaba: Operatorius |_ZJ — skaiciaus z sveikoji dalis, pvz. L6. 123J =6.

9. Pradiné busena:

W)= 1X1 (10 ) xi (10 )iy (£ (X1 (20)}
z,(t,)= 1t +0,
10, Peréjimo ir is&jimo operatoriai:
H(ei(8(t,,))):
X1 ()= X (g )+ (= 10)- 3 ()
X (tw)=51(t)
1) =it

W(eI” ZLm-%—l ) = tm + 01

/ atéjo nauja iSvestinés reikSmé St )/

H (e; (xy )) / atéjo funkcijos X poky€io reikmé x,, /

X1 (6)= X1ty )+t ) X1 (0 )+ x,)
X ()= % (t1)

Jitn )= ity )+ \_(tm ~t g ) Xty )+ X, /AQJ
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W(ei9tm+1):tm + 03

Gler): ¥ = Qji (6, )4t }x 1 o, /20
H(el):

Xl(tm): Xl(tm—1)+ (tm - tm—l)' x{(tm—l)
reikSmé /

X{ (tm)= xi (tm—l)

jl (tm):jl (tm—1)+ Sgn(xi (tm—l ))

W(elﬂa tm+l) =1, 10,

Glel): ¥ =0) (., )+sgnll(t,))

/ pasiekta nauja funkcijos X, kvantuota

3.3.6. Sumatorius X1

+X1 — pirmojo kompartamento sumatorius
1. Iéjimo signaly aibé X = {X i} — skai¢iuojamos sumos démenys,
¢ia X; eR,ie {1,2,3}— vaisty koncentracija i-ojoje sekcijoje (i§ {X1, {X2, {X3),
2. I8¢jimo signaly aibé Y =S5 (tm) — suskaiCiuota suma (t.y., iSvestinés reikSmeé
51(00) =210
3. Koriniy jvykiy aibé E'={e[},
Cia: e, — pasikeitgs sumos operandas (t.y., pasikeité i§vestinés reikSmé),
4. Vidiniy jvykiy aibé E" = & ;
5. Diskrecioji agregato biisenos dedamoji
e, ) ={X, () X, () X, (2, ), B = K12 = K13 —kel, B, = k21, B, =k31,8,(¢,, )},
Cia X; (tm ) ER, i= {1,2,3} — sumos operandai (t.y. — vaisty koncentracija i-ojoje
sekcijoje),
Bi (tm ) ER, i= {1,2,3} — 1§ anksto nustatyti sumos operandy koeficientai,

S, (¢,,)- suskaiGiuota isvestinés reik§me,
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6. Tolydzioji biisenos dedamoji z, (¢, )= o0
7. Valdymo sekos — &,
8. Pradiné
biisena;
Wt ) =11 (10 ) X2 (10 ) X520 ). 1. B2 B3 81 (10 )} = 10.0.0,K12 — kel k21, 31,0},
z,(ty) =0,

9. Peréjimo ir i§¢jimo operatoriai:
H(ef (x; )):
Xy (tm)z Xk

Sl(tm):Xl* B +X; B +X; WEE
X,(t, ) izk

1

Gia X, ={ i=123

Xp, I=
z,(tn) =00
10. G(e]): Y =X, - B+ X, - B+ X, - B,
3.3.7. Sumatorius X2
+X2 — antrojo kompartamenty sumatorius
1. I¢jimo signaly aibé X = {X ,-} — skai¢iuojamos sumos démenys,

Cia X; eR,ie {1,2}— vaisty koncentracija i-ojoje sekcijoje (1§ §X1, §X2),

2. I8¢jimo signaly aibé Y =S2(tm) — suskaiCiuota suma (t.y., iSvestinés reikSmeé
dX,
S> (tm)=7)’

3. Koriniy jvykiy aibé E'={e|},

¢ia:  e,— pasikeites sumos operandas (t.y., pasikeité iSvestinés reikSme),

4. Vidiniy jvykiy aibé E" = & ;
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5. Diskrecioji agregato biisenos dedamoji

v(tm): {Xl (tm )’XZ(tm )9ﬂ1 :k12=ﬁ2 :_k21>S2(tm )}’

Cia X, (tm ) ER, i= {1,2} — sumos operandai (t.y. — vaisty koncentracija i-ojoje

sekcijoje),

B (tm ) ER, i= {1,2} — i8 anksto nustatyti sumos operandy koeficientai,

S5 (l‘m )— suskaiciuota suma,

)

. Tolydzioji biisenos dedamoji z, (¢, )= oo

7. Valdymo sekos — &,

8. Prading biisena: Wz, )=1{X,(to ) X5 (t0 ) B1» B, S5 (to )} = 0,0, k12,~k21,0},
Zv (tO ) =0,

9. Peré¢jimo ir i$éjimo operatoriai:
H(ef(x;)):
X (tm)=x

X (t,)=X;(t, ) 1<i<2, i#k

Sy(tw)=X1 - B+ X3 - B

* {Xi(tml)’ ik

¢ia X; = _ i=12
X, i=k

1

10. G(el): Y=X, - B+ X,

3.3.8. Sumatorius X3

+X3 — antrojo kompartamenty sumatorius

1. I¢jimo signaly aibé X = {X i} — skai¢iuojamos sumos démenys,

Cia X; eR,ie {1,3}— vaisty koncentracija i-ojoje sekcijoje (is (X1, {X3),

2. I8¢jimo signaly aibé Y =S3(tm) — suskaiCiuota suma (t.y., iSvestinés
dX,
S, )=—=).,
3( m) dt )

reikSmeé
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3. Koriniy jvykiy aibé E'={e|},
¢ia: e, — pasikeitgs sumos operandas (t.y., pasikeité diferencialo reikSmeé),
4. Vidiniy jvykiy aibé E" = & ;
5. Diskrecioji agregato biisenos dedamoji
Wi )= 10 60 ) X5 (80 ), B = K13, By = —k31,85(2,, )}
Cia X; (tm ) ER, i= {1,3} — sumos operandai (t.y. — vaisty koncentracija i-ojoje
sekcijoje),
Bi(t,)eR, i={1,3} —is anksto nustatyti sumos operandy koeficientai,
S5(t,,) — suskai&iuota suma,
6. Tolydzioji busenos dedamoji z, (tm ) =00
7. Valdymo sekos — &,
8. Pradiné biisena: v( ): {X 1 (to) X3 (to) B, 53,53 (to )} = {0,0, k13,-k3 1,0},
Zv (10 ) =00,
9. Peréjimo ir i8¢jimo operatoriai:
H(ej(x, )):

X t)=x¢
Xi(tm):Xl-(tm_l ), i=13, izk

S5(t,, ,31+X3 Bs
_ izk
czaX i=13
X I=
Zv(m+l =

10. G(e): Y=X, - B +X; - f3,

3.4. Modelio realizacijos aplinka ir priemonés
PKA modeliui realizuoti, buvo sukurta agregatinio modeliavimo programa (autoriai:

Virginijus Pampikas ir Donatas Urbas), suteikianti galimyb¢ norimus realizuoti modelio
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agregatus apraSyti LUA skripty programavimo kalba. Agregaty valdymo logika taip pat
realizuojama naudojant LUA kalbg.

Tokios realizacijos aplinkos ir priemoniy pasirinkimas suteikia galimybe¢ lengvai ir
greitai realizuoti reikiamus modelio elementus. Kadangi modelio elementai yra aprasyti PLA
formalizme, vietos dviprasmybéms ir netinkamoms specifikacijos interpretacijoms nelieka.
Todél, 1§ esmés, realizavimo aplinkos ir priemoniy pasirinkimui didziausig jtaka daro
realizuojanc¢io asmens kompetencija programavimo ir jvairiy programy pakety naudojimo srityje.

Siame darbe naudotoji agregatinio modeliavimo programa suteikia pladias galimybes
norimy agregaty kiurimui, kadangi kiekvienam agregatui aprasyti, yra privalomos realizuoti vos

kelios sgsajos funkcijos, paliekant tolimesng laisve programuotojui pagal jo poreikius.

Pradiniai
duomenys

LUA
Agregatas 1
Agregatino
modeliavimo
programa

P
«

Imitacijos
Vartotojas rezultatai
LUA
Valdymo A relz_ Liﬁas n
logika greg

Pav. 11 Principiné naudojamos sistemos veikimo schema

Realizuoty agregaty bei jy valdymo logikos iSeities tekstai pridedami priede.

3.5. Modelio testavimas
Siekiant uztikrinti tinkamus imitacinio PKA modelio darbo rezultatus, biitina jsitikinti,
kad kiekviena realizuoto modelio dalis veikia korektiSkai. Tam tikslui, naudojantis specifikacija,
buvo sukurta aibé testiniy atvejy, skirty kiekvienam modelio agregatui, kuriy pagalba buvo
patikrintas agregaty veikimo korektiSkumas. Testy metu, agregatams, priklausomai nuo jy

realizacijos, buvo pateikiami jiems biitini duomenys ir laukiama adekvaciy rezultaty.

3.5.1. Skausmo generatoriaus A testavimas
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Skausmo generatoriaus A veikimas yra valdomas modelio logikos. Pats agregatas, gaves
uzklausimg, grazina laiko, kuris turi praeiti vaisty dozés pareikalavimo momento, reikSme.
Kadangi reikSméms generuoti naudojamas atsitiktinis dydis - galima tik patikrinti laiko reikSmiy
pasiskirstymg priklausomai nuo nurodytojo vidutinio uzklausy kiekio per valandg - A. Siam

reikalui buvo sugeneruota po 1000 laiko reikSmiy prie skirtingy A reikSmiy intervale [ 1; 10].

Vidutinio laukimo laiko
priklausomybé¢ nuo 4

Pav. 12 Vidutinio laukimo laiko priklausomybé nuo 4

Pagal gautuosius rezultatus, galima teigti, kad sugeneruotyjy laiko reik§miy vidurkiai
atitinka numatytasias tendencijas, tai yra, didéjant uzklausy kiekiui, trumpé¢ja laiko intervalai tarp

uzklausy.

3.5.2. Skausmo generatoriaus B testavimas

Kaip ir skausmo generatoriaus A atveju, skausmo generatorius B taip pat yra valdomas
modelio logikos. Darbo pradZioje, nustatoma minimalaus vaisty koncentracijos lygis Cmin ,
minimali ir maksimali galimos paciento laukimo laiko reikSmeés Tpin ir Trmax. UZklausimo metu,
agregatas gauna esamg vaisty koncentracijos lygi C. Jei Cpi, yra daugiau uz C, tuomet
generatorius grazina atsitikting laiko reikSme intervale [Toin , Tmax]-

Pirmuoju testu buvo patikrinta, ar generatorius grazina laiko reik§mes pasiekus ir virSijus
Chnin.
Cimin =50, Tmin =1, Tax=5

Duotoji C reik§mé Lauktoji laiko reik§mé Gautoji laiko reik§mé
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40 Bet koks skaicius intervale [T » Tiax] 4,49095
49,1 Bet koks skaicius intervale [Tin » Tinax] 1,81704

50 -1 -1
50,1 -1 -1

60 -1 -1

Lentelé 1. Pirmojo skausmo generatoriaus B testo rezultatai

Matome, kad C esant 50 ir daugiau, grazinamas laikas lygus -1, kas signalizuoja modelio
valdymo logikai, kad ta laiko reikSme reikia ignoruoti.

Antrojo testo metu buvo sugeneruota 10000 laiko reikSmiy, siekiant patikrinti, ar
gautosios reik§meés nepatenka uz leistino intervalo riby.

C= 40, Tmin = 1, Tmax= 5

Grazintos laiko reikSmés

0 T T T T T 1
0 2000 4000 6000 8000 10000

Pav. 13 Grazintos laiko reikSmés

Pagal gautus rezultatus, matome, kad grazintosios laiko reik§més pasiskirs¢iusios

testuotame laiko intervale.

3.5.3. PKA pompos testavimas
PKA pompos agregatui, prieS pradedant darba, bitina nustatyti pompos aktyvacijos
trukme T, Uzklausimo metu, agregatui perduodama esamo laiko reikSme. Jei agregatas yra

neaktyvioje biisenoje, jis pereina ] aktyvig biiseng ir grazina nauja laiko reikSme T, kuomet vél
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taps neaktyvus. Kitu atveju, grgzinamas ankstesnés uzklausos metu paskaiCiuota peréjimo |

neaktyvig biiseng laiko momento reikSmé T.

Testo metu, buvo pateikiami laiko momentai, kuomet agregatas yra neaktyvioje biisenoje,

aktyvioje biisenoje ir kuomet pereina i§ aktyvios i neaktyvia.

Tate =10
Numatomas peréjimo j
UZklausimo neaktyvig busena laiko Agregato busena uzklausimo
momentas momentas momentu (0 -neaktyvi, 1 - aktyvi)
0 10 0
5 10 1
9 10 1
11 21 0
15 21 1
21 31 0
25 31 1
35 45 0

Lentelé 2. PKA pompos testy rezultatai

Matome, kad agregatas biidamas aktyvioje blisenoje ir gaves uzklausa, veikia taip, kaip ir

buvo tikétasi - ignoruoja gautg uzklausa.

3.5.4. IPKA pompos testavimas

IPKA pompos agregatui, kaip ir anks€iau minétajam PKA pompos agregatui, pries

pradedant darba, nustatoma pompos aktyvacijos trukme Tak. metu, agregatui perduodama esamo

laiko reikSmé. Jei agregatas yra neaktyvioje biisenoje, jis pereina ] aktyvig biiseng ir grazina

naujg laiko reikSme¢ T, kuomet vél taps neaktyvus. Kitu atveju, vel skaiiuojamas naujas

peréjimo | neaktyvig biiseng laiko momentas T.

Testo metu, buvo pateikiami laiko momentai, kuomet agregatas yra neaktyvioje biisenoje,

aktyvioje biisenoje ir kuomet pereina i§ aktyvios j neaktyvia.

Takt = 10
Numatomas peréjimo j
UZzklausimo neaktyvig blseng laiko Agregato bisena uzklausimo
momentas momentas momentu (0 -neaktyvi, 1 - aktyvi)
0 10 0
5 15 1
9 19 1
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21 31 0
25 35 1
35 45 0
40 50 1
51 61 0

Lentelé 3. IPKA pompos testy rezultatai

Testo rezultatai rodo, kad agregatas veikia kaip ir buvo tikétasi. Gavus naujg uzklausg
aktyvios biisenos metu, pompa pratesia savo darbg papildomai T,y trukme nuo paskutiniosios

uzklausos gavimo.

3.5.5. Integratoriaus testavimas

Siekiant patikrinti ar integratoriaus agregatas veikia korektiSkai, buvo sudarytas testas,
kuomet pasirinktais laitko momentais integratoriui buvo perduodama nauja iSvestinés reikSme.
Testavimo metu buvo pasirinktas diskretizacijos lygis AQ = 1. Tuo paciu testu, buvo patikrintas
ir Suolinis funkcijos reik§més padidinimas, kai Suolis yra 2*AQ . Gauti rezultatai (pav. 14) rodo,
kad integratorius tinkamai atlieka savo funkcijas, t.y. visos gautos funkcijos reikSmeés yra

diskrecios ir maksimalus nukrypimas nuo testinés funkcijos reikSmiy nesiekia AQ.

10
9
8 —
7
6 /
5
: — A 7
f // ~
0 / T T T T

0 5 10 15 20
—=—Testiné funkcija  ——Kvantuotafunkcija

Pav. 14 Testinés ir kvantuotos funkcijy grafiky palyginimas

3.5.6. Sumatoriaus X1 testavimas
Sumatorius X1 turi tris jvestis: x1, x2 ir x3. Pradin¢je biisenoje visos jvestys lygios 0.
Ivesties reikSmé visg laikg iSlieka pastovi, kol | ja nepaduodamas naujas signalas. Pasikeitus bent

vienai jvesties reikSmei, sumatorius iSkarto suskaiciuoja i§¢jimo reikSme pagal formule:

36



Y=X:-ﬂ1+X;-ﬂ2+X;-ﬂ3 (5), kai

P, =—k12—k13—kel, B, =k21, 5, =k31 (6)

Testavimui buvo sudaryti testiniai atvejai, kuomet j vieng ar kelis j¢jimus buvo
paduodamos i§ anksto numatytos jvesties reikSmés. Testo metu buvo naudojami tokie
koeficientai: k12 = 0, kI3 = 0, kel =-10, k21 = 100, k31 = 1000.

Pateikiami testavimo metu gauti rezultatai, kurie rodo, kad sumatorius veikia korektiSkai:

x1 x2 x3 y lauktas y
1 0 0 10 10

1 1 0 110 110

1 1 1 1110 1110
0 0 1 1000 1000

0 0 0 0 0

0 1 1 1100 1100

0 0 0 0 0

1 1 1 1110 1110

Lentelé 4. Pirmo sumatoriaus testavimo rezultatai

3.5.7. Sumatoriaus X2 testavimas
Sumatorius X2 turi dvi jvestis: x1, x2. Pradinéje busenoje visos ivestys lygios 0. Ivesties
reikSme visg laikg iSlieka pastovi, kol ] ja nepaduodamas naujas signalas. Pasikeitus bent vienai

jvesties reikSmei, sumatorius iSkarto suskaiciuoja i§¢jimo reikSme pagal formule:
Y=X -p+X,-5, (7), kai

'81 = klz,ﬂz = _k21 (8).

Testavimui buvo sudaryti testiniai atvejai, kuomet j vieng ar kelis j€¢jimus buvo paduodamos i§
anksto numatytos jvesties reikSmés. Testo metu buvo naudojami tokie koeficientai: k12 = 100,
k21 = 10.

Pateikiami testavimo metu gauti rezultatai, kurie rodo, kad sumatorius veikia korektiSkai:

x1 X2 y lauktas y
0 0 0 0
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1 0 100 100
1 1 90 90
0 0 0 0

Lentelé 5. Antro sumatoriaus testavimo rezultatai

3.5.8. Sumatoriaus X3 testavimas

Sumatorius X3 turi dvi jvestis: x1, x2. Pradinéje buisenoje visos jvestys lygios 0. Ivesties
reik§mé visg laikg iSlieka pastovi, kol | ja nepaduodamas naujas signalas. Pasikeitus bent vienai
jvesties reikSmei, sumatorius iSkarto suskaiciuoja i§¢jimo reikSm¢ pagal formule:
Y=X-f+X: B (9) kai
B =k13, 5, =—k31 (10).

Testavimui buvo sudaryti testiniai atvejai, kuomet i vieng ar kelis i¢jimus buvo
paduodamos 1§ anksto numatytos jvesties reikSmés. Testo metu buvo naudojami tokie

koeficientai: k13 = 100, k31 = 10.

Pateikiami testavimo metu gauti rezultatai, kurie rodo, kad sumatorius veikia korektiskai:

x1 X2 y lauktas y
0 0 0 0
1 0 100 100
1 1 90 90
0 0 0 0

Lentelé 6. Trecio sumatoriaus testavimo rezultatai

3.6. Imitacinio modeliavimo rezultatai
Siekiant patvirtinti arba paneigti darbo pradzioje suformuluotus teiginius apie PKA ir
IPKA algoritmus, naudojant imitacinj PKA modelj buvo atlikti eksperimentiniai bandymai, kuriy
metu gauti duomenys padés atsakyti j riipimus klausimus. Kadangi suformuluotos prielaidos
liecia skirtingus aspektus, bandymy metu buvo naudojamos kelios imitacinio modelio variacijos
(zitr. skyriy 3.1.4 Agregatinis PKA modelis).
Eksperimenty metu, kuomet buvo stebimas vaisty koncentracijos pasiskirstymo paciento

organizme kitimas, buvo naudojami §ie imitacinio modelio parametrati :

38



e kel=0.158, k12=0.385, k13=0.233, k21=0.228, k31=0.021,
e pirmosios sekcijos tiris - V=131,
e vaisty dozé - 1 mg,
e pompos aktyvios blisenos laikas — 10 min.,
e kvantinio lygio dydis — AQ=1. [5]
Siekiant imituoti IPKA algoritmo metu vykstant] pastovy vaisty leidima, vaisty dozé
buvo padalinta | 10 daliy ir suleidziama atitinkamais laiko tarpais pompos aktyvios biisenos

metu.

3.6.1. Skausmo generatoriaus A scenarijus

Siekiant suzinoti, kaip bendruoju atveju kinta pompos algoritmy rezultatai bei vaisty
koncentracija paciento organizme, priklausomai nuo vaisty dozés pareikalavimo kiekio valandos
bégyje, eksperimentams vykdyti naudojome imitacinio modelio varianta3 su skausmo
generatoriumi A (pav. 9). Tai suteiké galimybe abiejy pompos algoritmy atvejais naudoti tuos
pacius vaisto dozeés pareikalavimo laiko momentus.

Pirmiausiai buvo atlikti statistinés analizés bandymai, siekiant nustatyti pompos
algoritmy metriky kitimg priklausomai nuo uzklausy kiekio. Tam reikalui buvo atlieckama po
1000 imitacijy, kuriy trukmeé T = 24 valandos, su skirtingais uzklausy per valandg kiekiais 4, kai
A kinta sveikyjy skaiciy intervale [2; 6].

Sekantys eksperimentai buvo atliekami su §iais parametrais:

e imitacijos trukmé - 24 valandos,

uzklausy kiekis per valanda 1= {2, 4, 6},

vaisto doze {1, 2} mg,

aktyvios biisenos trukmeé T = {10, 20} min.

3.6.1.1. PKA pompos elgsenos tyrimai
Gautieji rezultatai rodo, kad didéjant naujos dozes pareikalavimy per valandg kiekiui,
sumazéja galimybé gauti praSoma doze. Tai tampa dar akivaizdZiau, kuomet padidinama pompos

aktyvios biisenos trukme (pav. 15).
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Doziy pristatymu ir pareikalavimy santykis
0.8

0.65
0.6 L ——
0.55 .\ S —
0.5 i
0.4

0,35 —m
0.3 T T T 1

4 5 6
—-=T=10 =—E—=T=20

|

]
w

Pav. 15 PKA pompos elgsena: doziuy pristatymy ir pareikalavimy santykis

Taip pat pastebime, kad aktyvios biisenos trukmé neturi jokios jtakos vidutiniam laiko

tarpui, kuomet pompa neturés darbo.

Vidutine neaktyvios biisenos trukme

20

15

10 -

5 . . . 1
2 3 4 5 6

=4=T=10 =—l=T=20

Pav. 16 PKA pompos elgsena: vidutiné neaktyvios buisenos trukmé

3.6.1.2. IPKA pompos elgsenos tyrimas
D¢l IPKA algoritmo skirtumy lyginant su PKA algoritmu, IPKA pompa visuomet
pristatys pareikalautg vaisty doze. Taciau, priklausomai nuo pareikalavimy kiekio per valanda,
priklauso ir vidutiné nepertraukiamo vaisty pristatymo trukmé. Pastebime, kad padidinus
aktyvios busenos trukme, didé¢jant uzklausy kiekiui, nepertraukiamo pristatymo trukmé didéja

grei¢iau negu esant trumpesniam aktyvios biisenos laikui (pav. 17).
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Vidutiné vaisty nepertraukiamo pristatymo trukmeé

60 —

30 =
20 —o
10
0 T T T 1
2 3 4 5 6

—-=T=10 =—E=T=20

Pav. 17 IPKA pompos elgsena: vidutiné vaisty nepertraukiamo pristatymo trukmé

Analogiskai, kaip ir PKA algoritmo atveju, IPKA pompos aktyvios biisenos trukmé

neturi jtakos buvimo neaktyvioje biisenoje laiko intervalams.

Vidutine neaktyvios biisenos trukme

20
15

0 T T T 1

]
w

——T=10 —m=T=20

Pav. 18 IPKA pompos elgsena: vidutiné neaktyvios biisenos trukmé

3.6.1.3. Farmakokinetinio modelio tyrimas
Atlikus imitacinius eksperimentus ir apdorojus rezultatus, gavome grafikus,
vaizduojancius vaisty koncentracijos kitimg atskiruose kompartamentuose. Pagal gautuosius
rezultatus matome, kad PKA algoritmo atveju, vaisty koncentracija visuose kompartementuose
kinta Suoliskai ties kiekvienu vaisto suleidimo momentu (pav. 19). Tuo paciu, Suolio amplitudeé,
lyginant su IPKA algoritmu (pav. 20), yra didesn¢, kas lemia staigesnius vaisty koncentracijos

poky¢ius paciento organizme.
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AANTAN
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—PKAX]l] —PKAX2 PKA X3

Pav. 19 Eksperimento rezultatai (parametrai: imitacijos trukmé - 24 val., T= 10 min., A =4, dozé = 1

mg, PKA pompa)

400

300

200

100

—IPKAX]1] ——IPKAX2 IPKA X3

Pav. 20 Eksperimento rezultatai (parametrai: imitacijos trukmé - 24 val., T=10 min., A =4, dozé¢ = 1
mg, IPKA pompa)

Kadangi IPKA algoritmo atveju vaistai leidziami tolygiai, jy koncentracija tiek
pirmajame (pav. 21), tiek ir antrajame kompartamente (pav. 22) kinta tolygiau ir islieka
pastovesne, lyginant su PKA algoritmu. Tiesa, kadangi IPKA pompa aktyvios biisenos metu
neatmeta naujo uzklausimo, o pratgsia vaisty suleidima, Siy eksperimenty metu buvo gausu
atvejy, kai antrajame kompartamente IPKA algoritmu suleisty vaisty koncentracija tapdavo
didesne uz PKA vaisty koncentracijg. D¢l Sios prieZasties, gauti rezultatai néra tinkami vertinti
algoritmy pagal pasiektus vaisty koncentracijos lygius (eksperimenty metu nesistengta imituoti

realios paciento elgsenos).
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Pav. 21 Koncentracijos kitimo pirmajame kompartamente palyginimas (parametrai: imitacijos trukmé

- 24 val.,, T= 10 min., A =4, dozé =1 mg )
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Pav. 22 Koncentracijos kitimo antrajame kompartamente palyginimas (parametrai: imitacijos trukmé

-24 val.,, T= 10 min., A =4, dozé¢ =1 mg )
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Taip pat buvo pastebéta, kad IPKA algoritmas leidzia keisti vaisty koncentracijos kitimo
spartg, keiCiant vaity dozés dydj arba pompos aktyvios busenos trukme (pav. 23, 24, 25).
Pastebime, kad PKA algoritmu suleisty vaisty koncentracijos Suolio pokyciui jtaka galime daryti

tik keisdami suleidziamy vaisty kieki.
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Pav. 23 Koncentracijos kitimo antrajame kompartamente palyginimo fragmentas (parametrai:

imitacijos trukmé - 24 val., T= 10 min., 1 =4, dozé¢ =1 mg)

10
30 f‘\. ™ ™ f\_
= A e P e | —

0 T T T T T T T T 1
700 720 740 760 780 800 820 840 860 880

—PKAX2 —IPKAX2

Pav. 24 Koncentracijos kitimo antrajame kompartamente palyginimo fragmentas (parametrai:

imitacijos trukmeé - 24 val., T= 20 min., 4 =4, dozé =1 mg)
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Pav. 25 Koncentracijos kitimo antrajame kompartamente palyginimo fragmentas (parametrai:

imitacijos trukmeé - 24 val., T= 10 min., 4 =4, dozé =2 mg )
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3.6.2. Skausmo generatoriaus B scenarijus
Naudojant imitacinio modelio variacijas su skausmo generatoriumi B (pav. 10), buvo
sickiama nustatyti, kaip kinta vaisty koncentracija antrajame paciento organizmo
kompartamente. Eksperimentai buvo atlieckami su tokiais parametrais:
e imitacijos trukmé - 24 valandos,
e norimas palaikyti koncentracijos lygis Cpin = {30, 55, 80) ng/ml,
e vaisty dozé {1, 2} mg,
e pompos aktyvios biisenos laikas T = {10, 20} min.,

e laikas iki naujos dozés pareikalavimo Tyix. = [1;5] min.

Apdorojus surinktus duomenis, gavome vaisty koncentracijos kitimo paciento organizme
grafikus. Apibendrinant gautus rezultatus, pastebime, kad IPKA algoritmas esant per didelei
vaity dozei prie tam tikros siekiamos palaikyti vaisty koncentracijos arba per trumpam aktyvios
biisenos laikui, negali pasigirti zenkliu pranasumu prie$ jprasta PKA algoritmg. Tai akivaizdziai
matosi pav. 26: siekiant palaikyti Zema koncentracijos lygi, dél per didelés dozés, IPKA
algoritmo koncentracijos pervirSiai prilygsta PKA algoritmui. Bitina atkreipti démesj, kad
nenagrin¢jame vaisty suvartojimo kiekio ir vidutiniy pervirSio reikSmiy. Siekiant sumazinti
IPKA koncentracijos pervirSius nekeiciant vaisto dozés, galimi du variantai:

padidinti pompos aktyvios biisenos trukme (pav. 27);
padidinti norimg palaikyti koncentracijos lygi (pav. 28).
Abiem atvejais pastebime, kad pageréja tik IPKA algoritmo rezultatai.
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Pav. 26 Koncentracijos kitimo antrajame kompartamente palyginimo fragmentas (parametrai:

imitacijos trukmé - 24 val., T= 10 min., C =30 ng/ml, dozé¢ =1 mg )
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Pav. 27 Koncentracijos kitimo antrajame kompartamente palyginimo fragmentas (parametrai:

imitacijos trukmé - 24 val., T=20 min., C = 30 ng/ml, dozé¢ =1 mg)
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Pav. 28 Koncentracijos kitimo antrajame kompartamente palyginimo fragmentas (parametrai:
imitacijos trukmé - 24 val., T= 10 min., C =55 ng/ml, dozé =1 mg )

Taip pat esama atvejy, kai del netinkamai parinktos vaisto dozés, aktyvios biisenos
trukmés, norimo palaikyti koncentracijos lygio parametry, nejmanoma pasiekti norimo
koncentracijos lygio (pav. 29), nes suleistas vaistas dél nepakankamo kiekio i§ organizmo
pasalinamas grei¢iau negu pasiekiama norima koncentracija. Taiau net ir tokiu atveju,

naudojant IPKA algoritma, paciento juntamas skausmas kinta gerokai tolygiau negu PKA atveju.
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Pav. 29 Koncentracijos kitimo antrajame kompartamente palyginimas (parametrai: imitacijos

trukmé - 24 val., T= 20 min., C = 55 ng/ml, dozé =1 mg )
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Tinkamai suderinus parametrus, IPKA algoritmo pagalba galima gauti rezultatus, kurie

rodo, kad paciento skausmo lygis yra sumazinamas iki beveik nejuntamo, o vaisty koncentracijos

lygis palaikomas beveik be nukrypimy, kas tiesiog neimanoma pasiekti naudojant PKA

algoritma (pav. 30). Tiesa, biitina atkreipti démesj ] tai, kad tokiu atveju IPKA pompa vaistus

leidzia beveik be pertrukiy (pav. 31). D¢l Sios priezasties atsiranda rizika, kad pacientas su laiku

taps nepakantus net ir maziausiam skausmui.
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Pav. 30 Koncentracijos kitimo antrajame kompartamente palyginimas (parametrai: imitacijos

trukmeé - 24 val., T= 20 min., C = 80 ng/ml, dozé¢ =2 mg )
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Pav. 31 Koncentracijos kitimo pirmajame kompartamente palyginimas (parametrai: imitacijos

trukmé - 24 val., T= 20 min., C = 80 ng/ml, dozé =2 mg)
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4. ISVADOS

Sudarius imitacinj PKA modelj ir atlikus aibg¢ eksperimentiniy bandymy, pagal surinktus
duomenis, galime daryti i§vada, kad darbo pradzioje suformuluotos hipotezés, iS esmes,
pasitvirtino.

Kaip ir buvo tikeétasi, jprastinis PKA algoritmas neleidzia pacientui vir§yti numatytos
vaisty dozés, kadangi papildomy vaisty doziy pristatymo tikimybé maz¢ja sulig praSymo kiekio
didéjimu. IPKA pompos atveju vaisto doziy praSymo kiekio didéjimas lemia ilgesnj laiko tarpa,
kuomet leidziami vaistai. Tuo paciu padidéja ir gaunamy vaisty kiekis, nes vaistai leidziami
pastoviu tempu.

Realioje situacijoje, kuomet pacientas praso vaisty tik tada, kai junta skausmga (vaisty
koncentracija organizme mazesn¢ negu norima palaikyti), iSrySkéja pagrindinis IPKA algoritmo
pranaSumas - tinkamai parinkus vaisty dozés bei pompos aktyvios biisenos parametrus, dél
tolygesnio vaisty koncentracijos kitimo tampa gerokai lengviau iSlaikyti vaisy koncentracijg ties
norimu terapiniu lygiu. Kai kuriais atvejais jmanoma netgi sumazinti koncentracijos svyravimus
iki minimumo, ko nepavyksta atlikti naudojant jprasta PKA algoritma.

Biitina atkreipti démesj, kad Siame darbe nebuvo atliekamas algoritmy palyginimas pagal
vaisty kiekio sunaudojima bei statistiné vaisty koncentracijos kitimo analizé. Tai galima biity
atlikti patobulinus sukurta modeliavimo aplinkga. Taip pat, atlikus imitacinio modelio

patobulinimus, galima bty atlikti tyrimus imituojant keliy skirtingo poveikio vaisty naudojima.
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6. TERMINU IR SANTUMPU ZODYNAS

Analgezija - skausmo nejautimas, atsirandantis dél nervy sistemos ligy arba sukeliamas
dirbtinai.

Atkarpomis tiesinis agregatas - tai sistemy formalizavimui naudojamas automaty modeliy
klasei priklausantis objektas, aprasomas nurodant biiseny aib¢ Z, iéjimo signaly aibg X, i§¢jimo
signaly aibe Y, peréjimo operatoriy H ir i$¢jimo operatoriy G. Agregato biisenos kinta apibrézty
iSoriniy ir vidiniy jvykiy pasireiSkimo metu. [1]

Bolusas - toks gydymo medikamentais buidas, kurio metu vaisto koncentracija kraujyje sickiama
padidinti iki tam tikros efektyvumo ribos.

Farmakokinetika - farmakologijos $aka, nagrinéjanti procesus, susijusius su farmakologinémis
medziagomis organizme, tokius kaip jy absorbcija, pasiskirstyma, metabolizmg ir likvidavima.
Infuzija - tai tirpalo leidimas srovele j adata ar kateteriu punktuotg vena.

Kompartamentas - sudétiné objekto dalis, j kurias jis yra padalintas. Zmogaus organizmo
atveju, kompartamentu galima laikyti vieng kurig nors kiino sritj ar organy sistema.

Kvantuota reikSmé - pagal diskretizavimo tinkleli kvantuotos funkcijos reikSmeés riba tarp
dviejy gretimy jos kvanty.

Opioidas - cheminis junginys (medziaga), veikianti opioidinius receptorius, kurie randami
daugiausia centrinéje nervy sistemoje, ir turinti nuskausminamyjy savybiy.

Paciento kontroliuojama analgezija (PKA) - (angl. Patient-Controlled Analgesia - PCA) - bet
koks skausmo malSinimo metodas, kuriuo savo juntamo skausmo lygj valdo pats pacientas
savarankiskai, pagal jo suvokiamg savijautg ir poreikius.

QSS modelis - (Quantized State System, liet. kvantuotos biisenos sistema) modelis, apraSantis

netiesiniy funkcijy diskretizavima.
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7. PRIEDAI

Imitacinio PKA modelio realizacijos iSeities tekstai:

7.1. Failas integrator.lua

__[[*************************************************************************

****ZEMIAU ESANCIO TEKSTO NEKEISTI***************************************]]__

function exists (n)
local £ = io.open(n)
if £ == nil then
return false

else
f = io.close()
return true
end
end
f num = 0
t = true
f name = os.time() " lua integ log " f num .. ".txt"
while t do
if exists(f name) then
f num = £ num + 1
f name = os.time() " lua integ log " .. f num
else
t = false
end
end
local file = io.open(f name, "w")

file:write ("lua pradejo darba\n")

"t

__[[*************************************************************************

****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__

local p self

local in names

local in values = {}

local out names

local out _values = {}

local delta g --gvantinio dydzio vienetas

local t req last
local flux last
local Q level
local sigma last
local y req last
local reset_ count

S SRR R R S S S SRS SRS R R R R R R R R R R R R R R R E
__***HEAD PRADZIA*******************************
function head(pointer)

file:write ("integrator::head()\n")

shape type = {"circle"}

in types = {"double", "double"}

in names = {"epsilon", "delta Q"}

in defaults = {0.1, 1.0}

in controls = {"text box", "text box"}

out types = {"double", "double", "double", "int", "int", "double", "double", "double"}

out names = {"t_req", "Q level rq", "flux req", "req type", "err", "sigma", "Q level",
"y_req"}

out rep types = {"chart", "chart", "chart", "chart", "chart", "chart", "chart", "chart"}

c_set shape type(pointer, shape type[l])
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c_set _in types(pointer, in types([1l], in types[2])

c_set in names (pointer, in names([1], in names[2])

c set in defaults(pointer, in defaults[1l], in defaults[2])

c _set in controls(pointer, in controls[l], in controls([2])

c_set out types(pointer, out types[l], out types[2], out types[3], out types[4],
out types[5], out types[6], out types[7], out types[8])

c _set out names (pointer, out names[1l], out names[2], out names[3], out names[4],
out names[5], out names[6], out names[7], out names[8])

c_set out rep types(pointer, out rep types[l], out rep types[2], out rep types[3],
out rep types[4], out rep types[5], out rep types[6], out rep types[7], out rep types[8])

file:write ("integrator::head() end\n")

end
__***HEAD PABAIGA*******************************

——kkkkkkhkhkhkhkhkhhkhhhhkhhhhkhkhhhkhhkhkhhhkhkhkhkhhhhhhkhkhkhkhk*k

function prepare (pointer)
file:write ("integrator: :prepare () \n")

p_self = pointer

in values[1l], in values[2], ok = c get init vals(p_self, 2)

eps = in values[1]

delta g = in values[2] -- kvanto dydis

t req last =0 -- paskutinio uzklausimo laikas

flux last = 0 -- paskutine naudota isvestine

Q level =0 -- esamas kvantinis lygis

sigma last = 0 -- paskutinis numatytas laiko tarpas (delta t iki ivykio
pabaigos)

y req last =0 -- paskutinio uzklausimo metu pasiekta funkcijos reiksme

kvante (kitaip tariant, pokytis nuo apatines kvantines reiksmes arba funkcijos reiksme -
kvantinis lygis * dvanto dydis)

reset count = 0
file:write ("integrator: :prepare() end\n")

end

--req_type 0 == isorinis ivykis
--req_type 1 == pompos ivykis
--req_type 2 == vidnis ivykis
--req_type 3 == resetinam reiksmes

- t req uzklausimo laiko momentas

-- flux X uzklausimo momentu esama funkcijos isvestine

--grazinam sigma, kvantini lygio reiksme (y, o ne kvantinio lygio numeri), isvestine, klaidos
koda

-— err == -1 flux == 0

-- 1 vidinis ivykis, flux > 0

-- 2 isorinis ivykis, flux > 0, t req == t req last + sigma last
-= 3 isorinis ivykis, flux > 0, t req > t req last

-- 4 vidinis ivykis, flux < 0O

-= 5 isorinis ivykis, flux < 0, t req == t req last + sigma_ last
-= 6 isorinis ivykis, flux < 0, t req > t req last

-= 7 pompos ivykis (flux == 0)

- 8 pompos ivykis (flux > 0)

-= 9 pompos ivykis (flux < 0)

function run logic(t _req, req type, flux)
--"t req", "Q level rq", "flux req", "req type", "err", "sigma", "Q level", "y req"}
-- return new_time, flux, Q level, err code

t req = round(t_req, 4)

flux = round(flux, 4)

file:write ("integrator::run logic(" .. t req .. ", " .. req type .. ", " .. flux
")\n")

file:write("integrator::t req last " .. t req last .. ", flux last " .. flux last .. ",
Q level " .. Q level .. ", sigma last " .. sigma last .. ", y req last " .. y req last .. "\n")

c update res
c_update_res
c_update_res
c update res

p_self, out types[l], t req, out names[1])
p_self, out types[2], Q level, out names[2])
p_self, out types[3], flux, out names[3])
p_self, out types[4], req type, out names[4])

if req type == 0 then



if flux == 0 then
flux last = flux
sigma = -1
Q sigma = Q level * delta g

file:write (" return: sigma: " .. sigma .. ", flux: " .. flux last .. ",
Q: " .. Q level * delta g .. ", err -1 \n")
c update res(p self, out types[5], -1, out names[5])
c _update res(p_self, out types[6], sigma, out names([6])
c _update res(p_self, out types[7], Q sigma, out names[7])
c update res(p_self, out types[8], 0, out names[8])
file:write("integrator::run logic() end \n\n")
return "double", -1, "double", 0, "double", Q sigma, "int", -1
elseif flux > 0 then
delta t = t req - t_req last
file:write(" delta t " .. delta t .. ", t req " .. £t req .. ",
t req last " .. t req last .. "\n")
y req = delta t * flux last
if flux last < 0 and y req last == delta g and y req == 0 then
y req last = 0
end
if flux last > 0 and y req last == delta g and y req == 0 then
y req last =0
end
if flux last == 0 and y req last == delta g and y req == 0 then
y req last = 0
end
sigma = (delta g - (y reg last + y req)) / flux
y req last = y req last + y req
sigma = round(sigma, 4)
sigma last = sigma
t req last = t req
flux last = flux
Q sigma = Q level * delta g

c update res(p_self, out types[5], 3, out names[5])

c update res(p self, out types[6], sigma, out names[6])

c update res(p self, out types[7], Q sigma, out names[7])

c update res(p_self, out types[8], y req, out names[8])

file:write (" return: sigma: " sigma .. ", flux: " .. flux last .. ",
Q: " .. Q sigma .. ", err 3 \n")

file:write("integrator::run logic() end \n\n")

return "double", sigma, "double", flux, "double", Q sigma, "int", 3
elseif flux < 0 then

delta t = t req - t reqg last

file:write(" delta t " .. delta t .. ", t req " .. t req .. ",
t req last " .. t req last .. "\n")

y_req = delta t * flux last

if flux last > 0 and y req last == 0 and y req == 0 then
y req last = delta g

end

if flux last < 0 and y req last == 0 and y_req == 0 then
y req last = delta g

end

if flux last == 0 and y req last == 0 and y req == 0 then
y_req_last = delta g

end

sigma = (y req last + y req) / flux * -1

y _req last = y req last + y req

sigma = round(sigma, 4)

sigma last = sigma

t req last = t req

flux last = flux

Q sigma = Q level * delta g

c update res(p self, out types
c_update res(p_self, out types
c_update res(p_self, out types
c update res(p _self, out types

], 6, out names([5])

], sigma, out names([6])
], Q sigma, out names[7])
], y req, out names[8])

[
[
[
[
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file:write (" return: sigma: " .. sigma .. ", flux: " .. flux last .. ",
Q: " .. Q sigma .. ", err 6 \n")
file:write("integrator::run logic() end \n\n")
return "double", sigma, "double", flux, "double", Q sigma, "int", 6
end
elseif req type == 1 then
plus y = flux

if flux last == 0 then
plus g tmp = y req last + plus_ y
y req last = (y req last + plus y) % delta g

plus g = (plus g tmp - y req last) / delta g

Q level = Q level + plus g
sigma = 0
Q sigma = Q level * delta g
y req = 0

c _update res(p_self, out types

[5], 7, out names[5])
c update res(p self, out types[6

[7

8

]
], sigma, out names[6])
], Q sigma, out names[7])
], y_req, out names[8])

c update res(p self, out types
c _update res(p_self, out types]|

--file:write (" integrator::y req " .. y req .. ", y req last "
y req last .. ", y to go " .. delta g - y req last .. ", sigma last " .. sigma last .."\n")
file:write (" return: sigma: " .. sigma .. ", flux: " .. flux last .. ",
Q: " .. Q sigma .. ", err 7 \n")

file:write("integrator::run logic() end \n\n")

return "double", 0, "double", 0, "double", Q sigma, "int", 7
elseif flux last > 0 then

delta t = t req - t reqg last

y req = delta t * flux last

y req last = y req last + y req

plus g tmp = y req last + plus y

y _req last = (y_req last + plus y) % delta g

plus g = (plus g tmp - y req last) / delta g

Q level = Q level + plus g

y req = delta g - y req last

sigma = y req /flux last

sigma = round(sigma, 4)

sigma_ last = sigma

t_req last = t_req

Q sigma = Q level * delta g

c_update res(p_self, out types[5], 8, out names[5])

c_update res(p_self, out types[6], sigma, out names[6])

c update res(p_self, out types[7], Q sigma, out names[7])

c update res(p_self, out types[8], y req, out names[8])

file:write (" return: sigma: " .. sigma .. ", flux: " .. flux last .. ",
Q: " .. Q sigma .. ", err 8 \n")

file:write("integrator::run logic() end \n\n")
return "double", sigma, "double", flux last, "double", Q sigma, "int", 8
elseif flux last < 0 then

delta t = t req - t reqg last

y req = delta t * flux last * -1

y_req_last = y req last - y req

plus g tmp = y req last + plus_y

y req last = (y req last + plus y)

plus g = (plus g tmp - y req last)

Q level = Q level + plus g

y _req = y req last

sigma = y req /flux last * -1

sigma = round(sigma, 4)

sigma last = sigma

t req last = t req

Q sigma = Q level * delta g

c update res(p self, out types[5

c update res(p_self, out types[6
[7
[8

delta g
delta g

. o°

1, 9, out names([5])

], sigma, out names([6])
], Q sigma, out names[7])
1, y req, out names[8])

c_update res(p_self, out types
c update res(p _self, out types
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1

4

file:write (" return: sigma: " sigma .. ", flux: " flux last
Q: " ..Q sigma .. ", err 9 \n")
file:write("integrator::run logic() end \n\n")
return "double", sigma, "double", flux last, "double", Q sigma, "int",
end
elseif req type == 2 then
if flux last > 0 then
Q level = Q level + 1
sigma = delta g / flux last
sigma = round(sigma, 4)
sigma last = sigma
t req last = t req
y req last =0
Q sigma = Q level * delta g
c_update res(p_self, out types[5], 1, out names[5])
c _update res(p_self, out types[6], sigma, out names([6])
c update res(p self, out types[7], Q sigma, out names[7])
c update res(p_self, out types[8], 0, out names[8]) -- y req
file:write (" return: sigma: " sigma .. ", flux: " flux last
Q: " Q sigma .. ", err 1 \n")
file:write("integrator::run logic() end \n\n")
return "double", sigma, "double", flux last, "double", Q sigma, "int",
elseif flux last < 0 then
Q level = Q level -1
sigma = delta g / flux last * -1
sigma = round(sigma, 4)
sigma last = sigma
t req last = t req
y req last = delta g
Q sigma = Q level * delta g
c _update res(p_self, out types[5], 4, out names[5])
c update res(p self, out types[6], sigma, out names([6])
c update res(p self, out types[7], Q sigma, out names[7])
c update res(p_self, out types[8], 0, out names[8]) -- y req
file:write (" return: sigma: " sigma ", flux: " flux last
Q: " Q sigma .. ", err 4 \n")
file:write("integrator::run logic() end \n\n")
return "double", sigma, "double", flux last, "double", Q sigma, "int",
end
elseif req type == 3 then
t req last =0
flux last = 0
Q level =0
sigma last = 0
y _req last =0
reset count = reset count - 1
c _update res(p_self, out types[l], reset count, out names[1l])
c update res(p_self, out types[2], reset count, out names[2])
c_update res(p_self, out types[3], reset count, out names[3])
c_update res(p_self, out types[4], reset count, out names[4])
c _update res(p_self, out types[5], reset count, out names[5])
c _update res(p_self, out types[6], reset count, out names[6])
c_update res(p_self, out types[7], reset count, out names[7])
file:write("integrator::run logic() end \n\n")
return
end
end
--panaudojus sita funkcija, bus uzdarytas failas, todel skriptas feilins, Jjei bandys rasyti i
faila

function end work()
file:write ("lua baige darba\n")
file:close()
end
--funkcija klaidu aptikimui
--klaidos parametras visada grazinamas paskutinis pvz:
function kill(ok, err msg, method, message)
if ok 0 then

Xy

y, ok = funkcijal()
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if err msg == "" then

else

file:write(err msg .. "\n")
end
if methos == "" then
else

file:write (method .." end\n")
end
if message == "" then
else

file:write (message .. "\n")
end

return true

end

return false
end
-—***PAGRINDINES FUNKCIJOS PABATIGA*** ¥ %%k kkk k%
——k ok kk ok hk kA hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhhkhxkx
function round (number, digits)

return tonumber (string.format("%." .. (digits or 0) .. "f", number))

end

7.2.Failas lua_sum_1.lua

__[[*************************************************************************

****ZEMIAU ESANCIO TEKSTO NEKEISTI***************************************]]__
function exists (n)
local £ = io.open(n)
if £ == nil then
return false

else
f = io.close()
return true
end
end
f num = 0
t = true
f name = os.time() .. " lua sum 1 log " .. f num .. ".txt"
while t do
if exists(f_name) then
f num = £ num + 1
f name = os.time() .. " lua sum 1 log " .. f num .. ".txt"
else
t = false
end
end
local file = io.open(f _name, "w")

file:write ("lua pradejo darba\n")
__[[*************************************************************************

****x7EMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__
local p_self

local in_ names

local in values = {}
local out_ names
local out values = {}

local beta 1
local beta 2
local beta 3
local koef 1
local koef 2
local koef 3
local koef 4
local koef 5
local x1

local x2

local x3

local reset count
——k ok kkhkhk kA Ak kA hkhkhkhkhhkhkhkhkhhkhhkdhhkhkhhkhkhkhkhkdhhhkhkhhkhkhhhhxkx
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__***HEAD PRADZIA*******************************

function head (pointer)
file:write("lua sum 1 log::head()\n")

shape type = {"circle"}

in types = {"double", "double", "double", "double", "double"}

in names = {"k12", "k13", "kel", "k21", "k31"}

in defaults = {1, 1, 1, 1, 1}

in controls = {"text box", "text box", "text box", "text box", "text box"}

out types = {"double", "double", "double", "double", "double", "double", "double"}

out names = {"X1", "x2", "X3", "Y", "beta 1", "beta 2", "beta 3"}

out rep types = {"chart", "chart", "chart", "chart", "chart", "chart", "chart", "chart"}

c _set shape type(pointer, shape typel[l])

c_set in types(pointer, in types[1l], in types[2], in types[3], in types|

c_set in names (pointer, in names[1], in names[2], in names[3], in names|

c set in defaults(pointer, in defaults[l], in defaults[2], in defaults([3
in defaults[4], in defaults[5])

c_set _in controls(pointer, in controls[1l], in controls[2], in controls[3],

4], in_types[5])
4], in_names[5])
]

’

in controls[4], in _controls([5])
c_set out types(pointer, out types[l],
out types[5], out types[6], out types[7])

out types[2],

out types[3],

out types[4],

c_set out names (pointer, out names[l], out names[2], out names[3], out names[4],

out names[5], out names[6], out names[7])
c _set out rep types(pointer, out rep types[l],

out rep types[2],

out rep types[4], out rep types[5], out rep types[6], out rep types[7])

file:write("lua sum 1 log::head() end\n\n")

end
__***HEAD PABAIGA*******************************

——kkkkKkKkKhkKhkKhkKhKhK K K K K khkhkhkhkhkhkkhkkhkhkhkhkhkhkhk ik khkhkhkhkhkhkhkhkhkhkhkx%k

——kkkkKkKkKhkKhkKhkKhkKhkKhkhkk K K khkhkhkhkhkhkkhkhkhkhkhkhkhkhk ik khkhkhkhkhkhkhkhkhkhkhk%k

——***PAGRINDINES FUNKCIJOS PRADZIA*****x*kkkkxx*x

function prepare (pointer)
file:write("lua sum 1 log::prepare()\n")
p_self = pointer

out rep types[3],

in values[1l], in values[2], in values[3], in values[4], in values[5], ok =

c get init vals(p_self, 5)

beta 1 =0

beta 2 =0

beta 3 = 0

koef 1 = in values|[1]
koef 2 = in_values[2]
koef 3 = in_values|[3]
koef 4 = in values|[4]
koef 5 = in values|[5]
x1l =0

x2 =0

x3 = 0

beta 1 = koef 1 * (-1) - koef 2 - koef 3
beta 2 = koef 4
beta 3 = koef 5

c_update_res (p_self,

c update res(p_self,

c update res(p_self,

reset count = 0

file:write("lua sum 1 log::prepare() end\n\n")
end

function run logic(x_1, x 2, x 3, req type)

if req type == 3 then
file:write("lua_sum 1 log::run logic(" .. x 1
") \n")
xl =0
x2 =0
x3 =0

reset count = reset count - 1

c_update res(p_self, out types[1l], reset count,
c_update res(p_self, out types[2], reset count,
c update res(p_self, out types[3], reset count,
c update res(p_self, out types[4], reset count,
c_update res(p_self, out types[5], reset count,
c_update res(p_self, out types[6], reset count,
c update res(p_self, out types[7], reset count,

out types[5], beta 1, out names[5])
out types[6], beta 2, out names[6])
out types[7], beta 3, out names[7])

out names([1])
out names[2])
out_names[3])
out_names[4])
out names[5])
out names[6])
out names([7])
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file:write("returny =" ..y .. ", x1 =" .. x1 .. ",
%3 "\1’1")
file:write("lua sum 1 log::run logic() end\n\n")
return
end
--atliekam logikos veiksmus
file:write("lua_sum 1 log::run_logic(" .. x 1 ", " x 2
xl =x 1
X2 = X 2
x3 = x 3
c update res(p self, out types[l], x1, out names[1l])
c update res(p self, out types[2], x2, out names[2])
c_update res(p_self, out types[3], x3, out names[3])
y = x1 * beta 1 + x2 * beta 2 + x3 * beta 3
y = round(y, 4)
c update res(p_self, out types[4], y, out names([4])
file:write("return y =" .. y .. ", x1 =" xl .. ", x2 ="
"\n")
file:write("lua sum 1 log::run logic() end\n\n")
return "double", y, "double", x1, "double", x2, "double", x3
end
function round (number, digits)
return tonumber (string.format ("%." .. (digits or 0) "f", number))

end

--panaudojus sita funkcija,

faila

function end work()
file:write ("lua baige darba\n")
file:close ()

bus uzdarytas failas,

end
function kill (ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message "\n")
end
return true
end

return false
end
——***PAGRINDINES FUNKCIJOS PABATIGA**** % &k kkkkkk*

——kkkkkhkhkhkhkhkhkhkhkhkhkhkhhhhhkhhhhkhkhhhkhhhhkhkkhkhkhkkhkkhkkhkkhkkhkhkkk

7.3.Failas lua_sum_2.lua

__[[*************************************************************************
****ZEMIAU ESANCIO TEKSTO NEKEISTI*******‘k‘k‘k‘k‘k‘k‘k‘k************************]]__

function exists (n)

local £ = io.open(n)
if £ == nil then
return false
else
f = io.close()
return true
end
end
f num = 0
t = true
f name = os.time() " lua sum 2 log " f num "

while t do

todel skriptas feilins,

LExt"

jei bandys rasyti i



if exists(f_name) then
f num = £ num + 1
f name = os.time() .. " lua sum 2 log " .. f num .. ".txt"
else
t = false
end
end
local file = io.open(f name, "w")
file:write ("lua pradejo darba\n")
__[[*************************************************************************
****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__
local p self
local in names

local in values = {}
local out names
local out values = {}

local beta 1
local beta 2
local koef 1
local koef 2
local x1
local x2

local reset count
——kkkkkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhkhhkhkkhkhhkhkkhkhkkkkkhkkrxk

——***HEAD PRADZIA** **xkkhkrkhkhkrdrhkhkrhrhrhkrhxk

function head (pointer)

file:write("lua sum 2 log::head()\n")

shape type = {"circle"}

in types = {"double", "double"}

in names = {"k12", "k21"}

in defaults = {1, 1}

in controls = {"text box", "text box"}

out types = {"double", "double", "double", "double", "double"}

out names = {"X1", "X2", "Y", "beta 1", "beta 2"}

out rep types = {"chart", "chart", "chart", "chart", "chart"}

c _set shape type(pointer, shape type[l])

c set in types(pointer, in types[1l], in types[2])

c_set in names (pointer, in names([1], in names[2])

c_set in defaults(pointer, in defaults[1l], in defaults[2])

c_set_in controls(pointer, in controls[1], in controls[2])

c_set out types(pointer, out types[l], out types[2], out types[3], out types[4],
out types[5])

c_set out names (pointer, out names[1l], out names[2], out names[3], out names[4],
out names([5])

c_set out rep types (pointer, out rep types[l], out rep types[2], out rep types[3],
out rep types[4], out rep types[5])

file:write("lua sum 2 log::head() end\n\n")
end
__***HEAD PABAIGA*******************************
——kkkKkKkKk KAk A KA KhkKhAKhhAhhAhhhh kA khkhkhkhhhhhkkhhkhhhhhkhkhkhkhkhk*k

——kkkkkhkhkhkhkhkhkhkhkhkhkhhkhhhhkhkhhhhhkhhkhhhhkkhkkhkkhkkhkhkhkhkkhkkhkhkkk

——***PAGRINDINES FUNKCIJOS PRADZIA*****x*kkkkxx*x
function prepare (pointer)
file:write("lua sum 2 log::prepare()\n")
--sudarom reikiamas strukturas, inicializuojam kintamuosius
p_self = pointer
in values[1l], in values[2], ok = c get init vals(p_self, 2)

beta 1 =0

beta 2 = 0

koef 1 = in_values[1]
koef 2 = in _values[2]
xl =0

x2 =0

beta 1 = koef 1
beta 2 = koef 2 * (-1)
c_update res(p_self, out types[4], beta 1, out names[4])
c update res(p self, out types[5], beta 2, out names[5])
reset count = 0
file:write("lua sum 2 log::prepare() end\n\n")

end

function run logic(x 1, x 2, req type)
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if req type == 3 then

file:write("lua_sum 2 log::run logic(" .. x 1 ", " x 2 ",
") \n")
x1l = 0
x2 =0
reset count = reset count - 1
c update res(p self, out types[l], reset count, out names[1l])
c update res(p self, out types[2], reset count, out names[2])
c_update res(p_self, out types[3], reset count, out names[3])
c_update res(p_self, out types[4], reset count, out names[4])
c update res(p self, out types[5], reset count, out names[5])
file:write("return y =" ..y .. ", x1 =" x1 ", x2 =" .. x2
file:write("lua sum 2 log::run logic() end\n\n")
return
end
file:write("lua sum 2 log::run logic(" .. x 1 .. " , " x 2 ..") \n")
xl = x 1
X2 = X 2
c update res(p self, out types[l], x1, out names[1l])
c update res(p self, out types[2], x2, out names[2])
y = x1 * beta 1 + x2 * beta 2
y = round(y, 4)
c update res(p_self, out types[3], y, out names[3])
file:write("return y =" ..y .. ", x1 =" .. x1 ", X2 =" .. x2 .. "\n")
file:write("lua sum 2 log::run logic() end\n\n")
return "double", y, "double", x1, "double", x2
end
function round (number, digits)
return tonumber (string.format ("%." .. (digits or 0) "f", number))

end

function end work()
file:write ("lua baige darba\n")
file:close()

end
function kill(ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end

——***PAGRINDINES FUNKCIJOS PABATIGA*****xxkkkkxx*x

——kkk Kk Kk Kk Kk kKA KhkAKh A Ak hkhhkh Ak khhkhkhkhkhhhhhkhkkhkhkhhkhhhkhkhkhkhk*k

7.4. Failas lua_sum_3.lua

o [ RR R KRR K K K K KKK K KK K KK KKK KKK KKK K K KK K KK KK KK K K K K K K K K K K KK K K R K K R K K R K K kK

**x%*ZEMIAU ESANCIO TEKSTO NEKEISTI** %% %% x k& xkkxkkkxk kX k kX k kX k kX k kX k kX kkxk k] ] ——

function exists (n)
local £ = io.open(n)
if £ == nil then
return false

else
f = io.close()
return true
end
end
f num = 0
t = true

vv\nu)
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f name = os.time() .. " lua sum 3 log " f num .. ".txt"
while t do
if exists(f name) then
f num = £ num + 1
f name = os.time() .. " lua sum 3 log " .. f num .. ".txt"
else
t = false
end
end
local file = io.open(f name, "w")

file:write("lua pradejo darba\n")

__[[*************************************************************************
****x7EMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__

local p self

local in names

local in values = {}

local out names

local out values = {}

local beta 1

local beta 2

local koef 1

local koef 2

local x1

local x2

local reset count
——kkkkkkhkhkhkkhkhkhkhkhkhkhkhhkhhkhkhhkhkhkhkhhkrkhkhkhhkhkhkhkhkhkkhkhkkx*k

__***HEAD PRADZIA*******************************
function head(pointer)

file:write("lua sum 3 log::head()\n")

shape type = {"circle"}

in types = {"double", "double"}

in names = {"k13", "k31"}

in defaults = {1, 1}

in controls = {"text box", "text box"}

out types = {"double", "double", "double", "double", "double"}

out names = {"X1", "X2", "Y", "beta 1", "beta 2"}

out rep types = {"chart", "chart", "chart", "chart", "chart"}

c_set shape type(pointer, shape type[l])

c set in types(pointer, in types[l], in types[2])

c_set_in names (pointer, in names([1], in names([2])

c_set_in defaults(pointer, in defaults[1], in defaults[2])

c_set in controls(pointer, in controls[l], in controls[2])

c_set out types(pointer, out types[l], out types[2], out types[3], out types[4],
out_ types[5])

c_set out names (pointer, out names[l], out names[2], out names[3], out names[4],
out names([5])

c_set out rep types(pointer, out rep types[l], out rep types[2], out rep types[3],
out _rep types[4], out_rep types[5])

file:write("lua sum 3 log::head() end\n\n")
end
__***HEAD PABAIGA*******************************

——kkkkkhkhkhkhkhkhkhkhkhkhkhkhhhhhkhhhhkhkhhhkhhhhkhkkhkhkhkkhkkhkkhkkhkkhkhkkk

——kkk Kk Kk kA Kk KhkKhKhKhAK A A A A Ak khkhkhkhkhkhkhkhhhkhkhhhhhhhkhkhkhkhkx*k

——***PAGRINDINES FUNKCIJOS PRADZIAX*** %%k &kkkkk*
function prepare (pointer)
file:write("luaisum73iloq::prepare()\n")
--sudarom reikiamas strukturas, inicializuojam kintamuosius
p_self = pointer
in values[1l], in values[2], ok = c _get init vals(p_self, 2)

beta 1 =0

beta 2 =0

koef 1 = in values[1]
koef 2 = in_values[2]
xl =0

x2 =0

beta 1 = koef 1

beta 2 = koef 2 * (-1)

c update res(p self, out types[4], beta 1, out names[4])
c_update res(p_self, out types[5], beta 2, out names[5])
reset count = 0

file:write("lua sum 3 log::prepare() end\n\n")



end
function run logic(x_1, x 2, req_ type)

if req type == 3 then
file:write("lua sum 3 log::run logic(" .. x 1 .. " , " .. x2 .. " , " .. x3
") \n") - - - -
xl =0
x2 = 0
reset count = reset count - 1
c_update res(p_self, out types[l], reset count, out names[1])
c_update res(p_self, out types[2], reset count, out names[2])
c update res(p self, out types[3], reset count, out names[3])
c update res(p self, out types[4], reset count, out names[4])
c_update res(p_self, out types[5], reset count, out names[5])
file:write("return y =" .. y .. ", x1 =" .. x1 .. ", x2 =" .. x2 .. "\n")
file:write("lua sum 3 log::run logic() end\n\n")
return
end
file:write("lua sum 3 log::run logic(" .. x 1 .. " , " .. x 2 ..") \n")
xl =x 1
X2 = X 2
c _update res(p_self, out types[l], x1, out names[1l])
c _update res(p_self, out types[2], x2, out names[2])
y = x1 * beta 1 + x2 * beta 2
c update res(p_self, out types[3], y, out names[3])
y = round(y, 4)
file:write("return y =" ..y .. ", x1 =" .. x1 .. ", x2 =" .. x2 .. "\n")
file:write("lua sum 3 log::run logic() end\n\n")
return "double", y, "double", x1, "double", x2
end
function round (number, digits)
return tonumber (string.format ("%." .. (digits or 0) .. "f", number))
end

function end work()
file:write ("lua baige darba\n")
file:close ()

end
function kill (ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end

——***PAGRINDINES FUNKCIJOS PABAIGAX******xxkxxkxx

——kkkkkhkhkhkhkhkhkhkhkhkhkhkhhhkhhkhkhhkhkhkhhkhkhkhkhhkkhkkhkhkkhkhkhkkhkkhkkhkhkkk

7.5. Failas lua_pump.lua

__[[*************************************************************************
****ZEMIAU ESANCIO TEKSTO NEKEISTI******‘k‘k‘k**‘k**‘k************************]]__
function exists (n)
local £ = io.open(n)
if £ == nil then
return false
else
f = io.close()
return true
end
end
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f num = 0

t = true
f name = os.time() .. " lua pump log " .. f num .. ".txt"
while t do

if exists(f _name) then
f num = £ num + 1
f name = os.time() .. " lua pump log " .. f num .. ".txt"
else
t = false
end
end
local file = io.open(f name, "w")
file:write ("lua pradejo darba\n")
__[[*************************************************************************
****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__
local p self
local in names

local in values = {}
local out names
local out values = {}

local t _req

local t deliv

local state

local free_time

local t reject

local deliv ratio
local dose_ count

local reject count
local active time
local reset count
local arr t req = {}
local arr_t _deliv = {}
local arr t reject = {}
local arr free time = {}
local arr active time = {}
local arr wait time = {

local arr state = {}
——hk ok kk kA kA Ak hkhkhkhkhkhhkhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhhkhkxkx

}

__***HEAD PRADZIA*******************************

function head(pointer)
file:write("lua pump log::head()\n")
shape type = {"circle"}
in types = {"double"}

in names = {"T minuciu"}
in defaults = {10}
in controls = {"text box"}

out types = {"double", "double", "int", "double", "double", "double", "double", "int",
"int", "double", "double"}

out names = {"t_req", "t deliv", "state", "free time", "wait time", "t reject",
"deliv_ratio", "dose_count", "reject count", "ave free time", "ave wait time"}
out rep types = {"chart", "chart", "chart", "chart", "chart", "cahrt", "chart", "chart",

"chart", "chart", "chart"}

c_set shape type(pointer, shape type[l])

c_set _in types(pointer, in types[1])

c_set in names (pointer, in names([1])

c _set in defaults(pointer, in defaults[1])

c_set _in controls(pointer, in controls[1])

c_set out types(pointer, out types[l], out types[2], out types[3], out types[4],
out types[5], out types[6], out types[7], out types[8], out types[9], out types[1l0],
out types[11])

c_set out names (pointer, out names[l], out names[2], out names[3], out names[4],
out names[5], out names[6], out names[7], out names[8], out names[9], out names[10],
out names[11])

c _set out rep types(pointer, out rep types[l], out rep types[2], out rep types[3],
out rep types[4], out rep types[5], out rep types[6], out rep types[7], out rep types[8],
out rep types[9], out rep types[10], out rep types[11l])

file:write("lua pump log::head() end\n\n")

end
__***HEAD PABAIGA*******************************
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——***PAGRINDINES FUNKCIJOS PRADZIA*****xxkkkkxx*x
function prepare (pointer)
file:write("lua pump log::prepare()\n")
p_self = pointer
in values[1l], ok = c get init vals(p_self, 1)
t req =0
t deliv = 0
state = 0 -- 0 - laukia aktyvavimo, 1 - aktyvi
free time = 0
t reject =0
deliv ratio = 0
dose count = 0

reject count 0

active time = 0

active time = in values[1]
reset count = 0

arr free time["ave"] = 0
arr wait time["ave"] = 0
arr t req["count"] = 0
arr t deliv(["count"] = 0

arr t reject["count"] = 0
Al

arr free time["count"] 0
arr wait time["count"] = 0
arr state["count"] = 0
arr t req[0] =0

arr t deliv([0] =0

arr_t reject[0] = 0

arr free time[0] 0
arr_wait time[0] = 0
arr_state[0] = 0

file:write("lua pump log::prepare() end\n\n")

end
function run logic(logic num, T)
file:write("lua pump::run_logic(" .. logic num .. "™ , " .. T .. ") \n")
if logic num == 0 then --skaiciuojam laikus
t req =T
state r = 0
arr t req["count"] = arr t req["count"] + 1
arr t reqlarr t req["count"]] = t req
if t req >= t _deliv then
state = 0
arr state(["count"] = arr state["count"] + 1
arr statelarr state["count"]] = state
state =1
state r = 0
free time = t req - t deliv
arr free time["count"] = arr free time["count"] + 1
arr_free time[arr free time["count"]] = free time
t deliv = t req + active time
arr_t deliv(["count"] = arr t deliv["count"] + 1
arr t deliv([arr t deliv["count"]] = t deliv
else
arr_state["count"] = arr_ state["count"] + 1
arr_state[arr_state["count"]] = state
t reject = t req
arr t reject["count"] = arr t reject["count"] + 1
arr_t rejectlarr_t reject["count"]] = t reject
wait time = t deliv - t reject
arr_wailt time["count"] = arr wait time["count"] + 1
arr wailt time[arr wait time(["count"]] = wait time
state r = 1
end
file:write("arr t req["..arr t reqg["count"].."] =" ..
arr t reqlarr t reqg["count"]] .. " | arr state["..arr state["count"].."] =" ..
arr_state[arr_state["count"]] " | arr_free time["..arr free time["count"].."] ="

arr free time[arr free time["count"]] .. " | arr_t deliv(["..arr t deliv["count"].."]
arr t deliv[arr t deliv["count"]] .. " | arr t reject["..arr t reject["count"].."] =
arr t rejectlarr t reject["count"]] .. " | arr wait time["..arr wait time["count"]..
arr wait timelarr wait time["count"]] .. "\n")

file:write("return " .. t deliv .. "\n")

file:write("lua pump::run logic() end\n")



return "double", t deliv, "int", state r

elseif logic num == 1 then --skaiciuojam statistikas
deliv _ratio = arr t deliv["count"]/arr t req["count"]
file:write("deliv_ratio = " .. deliv ratio .. "\n")
temp = 0
for 1 = 1, arr free time["count"] do
temp = temp + arr free time[i]
end
temp = temp/arr_free_time["count"]
arr free time["ave"] = temp
file:write("arr free time[ave] = " .. arr free time["ave"] .. "\n")
temp = 0
for 1 = 1, arr wait time["count"] do
temp = temp + arr wait time[i]
end
temp = temp/arr wait time["count"]
arr wailt time["ave"] = temp
file:write("arr wait time[ave] = " .. arr wait time["ave"] .. "\n")
file:write("return " .. arr t req["count"] .. ", " .. deliv ratio .. "\n")

file:write("file logic::run logic() end\n\n")
return "int", arr t reqg["count"], "double", deliv ratio
elseif logic num == 2 then --updeitinam reiksmes
for i = 1, arr t reg["count"] do
c update res(p_self, out types[l], arr t reqli], out names[1l])

end
for 1 = 1, arr t deliv["count"] do

c update res(p self, out types[2], arr t deliv[i], out names[2])
end
for i = 1, arr t reject["count"] do

c update res(p self, out types[6], arr t reject[i], out names[6])
end
for i = 1, arr free time["count"] do

c update res(p _self, out types[4], arr free time[i], out names[4])
end
c update res(p self, out types[10], arr free time["ave"], out names[10])
for i = 1, arr wait time["count"] do

c update res(p self, out types[5], arr wait time[i], out names[5])
end
c update res(p_self, out types[ll], arr wait time["ave"], out names[11l])
for 1 = 1, arr_state["count"] do

c_update res(p_self, out types[3], arr state[i], out names[3])
end

c update res(p_self, out types[7], deliv_ratio, out names[7])
c_update res(p_self, out types[8], arr t deliv["count"], out names[8])
c_update res(p_self, out types[9], arr_t reject["count"], out names[9])
file:write("lua pump::run logic() end\n\n")
return

elseif logic _num == 3 then --resetinam reiksmes
reset count = reset count - 1

c_update res(p_self, out types[l], reset count, out names[1])
c update res(p_self, out types[2], reset count, out names[2])
c _update res(p_self, out types[3], reset count, out names[3])
c_update res(p_self, out types[4], reset count, out names[4])
c_update res(p_self, out types[5], reset count, out names[5])
c update res(p_self, out types[6], reset count, out names[6])
t req =0
t deliv = 0
state = 0 -- 0 - laukia aktyvavimo, 1 - aktyvi
free time = 0
t reject =0
deliv_ratio = 0
dose_count = 0
reject count = 0
["

arr free time["ave"] = 0
arr_wailt time["ave"] = 0
arr_t reqg["count"] = 0
arr_t_deliv(["count"] = 0
arr_t reject["count"] = 0
arr free time["count"] = 0

arr_wait time["count"]
arr state["count"] = 0



arr_t req[0]
arr_t deliv([0

=0
] =

arr_t reject([0
[
[

0

I
o

arr_free time
arr wait time
arr_state[0]
file:write("lua pump::run_logic() end\n\n")
return

|
o

1
] =
0

end

end

function end work()
file:write("lua baige darba\n")
file:close ()

end
function kill (ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end

——***PAGRINDINES FUNKCIJOS PABATIGA*****xxkkkkxx*x
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7.6. Failas lua_pumpi.lua

__[[*************************************************************************

****ZEMIAU ESANCIO TEKSTO NEKEISTI***************************************]]__
function exists (n)

local £ = io.open(n)
if £ == nil then
return false
else
f = io.close()
return true
end
end
f num = 0
t = true
f name = os.time() .. " lua pump i log" .. f num .. ".txt"
while t do
if exists(f_name) then
f num = £ num + 1
f name = os.time () " lua pump i log" .. f num .. ".txt"
else
t = false
end
end
local file = io.open(f name, "w")

file:write ("lua pradejo darba\n")

__[[*************************************************************************
****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__

local p self

local in names

local in values = {}
local out names
local out values = {}

local state
local t deliv



local
local
local
local

t_req

t req 1
arr_t req
arr_state

{}
{}

local
local
local
local
local
local
local

arr_t pred deliv = {}
arr_t deliv = {}

arr deliv time = {}
arr free time = {}
arr_dose count = {}
ave free time

ave _deliv_time

local active_ time

local reset count
——k ok kk ok hk kA hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhhkhxkx

__***HEAD PRADZIA*******************************

function head(pointer)
file:write("lua pump i log::head()\n")
shape type = {"circle"}

in types = {"double"}

in_names = {"T_minuciu"}

in defaults = {10}

in controls = {"text box"}

out types = {"double", "int", "double", "double", "double", "double", "int", "int",
"double", "double" }

out names = {"t req", "state", "t pred deliv", "t deliv", "deliv time", "free time",
"dose count", "reg count", "ave free time", "ave deliv time" }

out rep types = {"chart", "chart", "chart", "chart", "chart", "chart", "chart", "chart"

"chart", "chart"}

c_set shape type(pointer, shape type[l])

c _set _in types(pointer, in types[1])

c _set in names (pointer, in names[1])

c set in defaults(pointer, in defaults[1])

c set in controls(pointer, in controls([1])

c_set out types(pointer, out types[l], out types[2], out types[3], out types[4],

out types[5], out types[6], out types[7], out types[8], out types[9], out types[1l0])
c_set out names (pointer, out names[1l], out names[2], out names[3], out names[4],

out names[5], out names[6], out names[7], out names[8], out names[9], out names[10])
c_set out rep types(pointer, out rep types[l], out rep types[2], out rep types[3],

out rep types[4], out rep types[5], out rep types[6], out rep types[7], out rep types[8],

out rep types[9], out rep types[10])
file:write("lua pump i log::head() end\n\n")

end

__***HEAD PABAIGA*******************************
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——***PAGRINDINES FUNKCIJOS PRADZIA*****x*kkkkxx*x
function prepare (pointer)

file:write("lua pump i log::prepare()\n")
p_self = pointer
in values[1l], ok =
active time = 0
active time = in values[1]
state =
t deliv
t req =
t req 1 0
arr_t reqg["count"] = 0
arr_state["count"] = 0
arr t pred deliv["count"] = 0
arr t deliv(["count"] = 0
arr_deliv_time["count"] = 0
arr free time["count"] = 0
ave_ free time = 0
ave _deliv_time =
arr_t req[0] =0
arr_state[0] =0
arr_t pred deliv[0] = 0

=0

0

]

c_get _init vals(p_self, 1)

o

0

ol

0

arr t deliv[0]
arr_deliv_time[0] = 0
arr free time[0] = 0
reset count = 0



file:write("lua pump i log::prepare() end\n\n")

end
function run logic(logic num, T)
file:write("lua pump i log::run logic(" .. logic num .. "™ , "™ .. T ") \n")
if logic num == 0 then --skaiciuojam laikus
t req =T
arr t req["count"] = arr t req["count"] + 1
arr t reqlarr t reqg["count"]] = t req
if t req >= t deliv then
state = 0
arr state["count"] = arr state["count"] + 1
arr statel[arr state["count"]] = state
state =1
free time t req - t _deliv
arr_free time["count"] = arr_ free time["count"] + 1
arr free time[arr free time(["count"]] = free time
if t deliv > 0 then
arr_t deliv(["count"] = arr t deliv["count"] + 1
arr t deliv[arr t deliv["count"]] = t deliv
arr deliv time["count"] = arr deliv time(["count"] + 1
arr _deliv time[arr deliv time["count"]] = t deliv - t req 1
end
t reqg 1 = t req
t deliv = t req 1 + active time
arr t pred deliv["count"] = arr t pred deliv["count"] + 1
arr_t pred deliv[arr t pred deliv["count"]] = t deliv
pred deliv time = t deliv
else
arr state["count"] = arr state["count"] + 1
arr statelarr state["count"]] = state
t deliv = t req + active time
arr t pred deliv["count"] = arr t pred deliv["count"] + 1
arr t pred deliv[arr t pred deliv(["count"]] = t deliv
pred deliv time = t deliv
end
file:write("arr t req["..arr t reqg["count"].."] ="
arr t reqlarr t reg["count"]] .. " | arr state["..arr state["count"].."] =" ..
arr_statelarr state["count"]] .. " | arr free time(["..arr free time["count"].."] =" ..
arr free timel[arr free time["count"]] .. " | arr t deliv(["..arr t deliv["count"].."] =" .
arr_t deliv[arr_t deliv["count"]] .. " | arr t pred deliv(["..arr t pred deliv(["count"].."] =" .
arr_t pred deliv[arr_t pred deliv["count"]] .. " | arr _deliv_time["..arr deliv_time["count"].."]
=" .. arr deliv time[arr deliv time["count"]] .. "\n")
file:write("return " .. pred deliv time .. "\n")
file:write("lua pump i log::run_ logic() end\n\n")
return "double", pred deliv_time , "int", arr statelarr_ state["count"]]--galime
grazinti tik numatoma pristatymo laika, nes yra galimybe pristatymo pratesimui
elseif logic num == 1 then --skaiciuojam statistikas
if t deliv > 0 then
arr_t deliv(["count"] = arr t deliv["count"] + 1
arr_t deliv[arr_t deliv["count"]] = t deliv
arr deliv time["count"] = arr deliv time["count"] + 1
arr deliv time[arr deliv time["count"]] = t deliv - t req 1
end
temp = 0
for i = 1, arr free time["count"] do
temp = temp + arr free time[i]
end
temp = temp/arr_free_time["count"]
ave free time = temp
temp = 0
for 1 = 1, arr deliv_time["count"] do
temp = temp + arr _deliv time[i]
end
temp = temp/arr deliv time["count"]
ave deliv_time = temp
file:write("return " .. arr t req["count"] .. "," .. arr t deliv["count"] ,
ave free time .. "," .. ave deliv time.. "\n")
file:write("lua pump i log::run logic() end\n\n")
return "int", arr_t req["count"], "int", arr t deliv["count"], "double",
ave free time, "double", ave deliv_time
elseif logic num == 2 then --updeitinam reiksmes
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for 1 = 1, arr t req["count"] do
c _update res(p self, out types[l], arr t req[i], out names[1])

end
for i = 1, arr state["count"] do

c _update res(p self, out types[2], arr state[i], out names[2])
end
for 1 = 1, arr_t pred deliv["count"] do

c update res(p_self, out types[3], arr t pred deliv[i], out names[3])
end
for 1 = 1, arr t deliv["count"] do

c update res(p _self, out types[4], arr t deliv[i], out names[4])
end
for 1 = 1, arr deliv_time["count"] do

c_update res(p self, out types[5], arr deliv time[i], out names[5])
end
for 1 = 1, arr_free time["count"] do

c update res(p self, out types[6], arr free time[i], out names[6])
end

c update res(p self, out types[7], arr deliv time["count"], out names[7])

c update res(p self, out types[8], arr t reg["count"], out names[8])
c update res(p self, out types[9], ave free time, out names[9])
c update res(p self, out types[10], ave deliv time, out names[10])
file:write("lua pump i log::run logic() end\n\n")
--doziu kiekis, prasymu kiekis, vidutinis laisvas laikas, vidutinis dozes

pristatymo laikas
return "int", arr t req["count"], "int", arr deliv time["count"], "double",

ave free time, "double", ave deliv time

elseif logic num == 3 then --resetinam reiksmes

reset count = reset count - 1
c update res(p_self, out types
c update res(p_self, out types
c update res(p_self, out types
c update res(p_self, out types
c update res(p_self, out types
c update res(p_self, out types
state =
t deliv
t req =
t req 1 0
arr_t reqg["count"] 0
arr_state["count"] = 0
arr t pred deliv["count"] = 0
arr t deliv(["count"] = 0
arr_deliv_time["count"] = 0
arr_free time["count"] = 0
ave free time = 0
ave deliv time =
arr_t req[0] =0
arr_state[0] =0
arr_t pred deliv[0] = 0
arr t deliv([0] = 0
arr deliv _time[0] = 0
arr_free time[0] = 0
file:write("lua pump i log::run logic() end\n\n")
return

], reset count, out names
], reset count, out names
], reset count, out names
], reset count, out names
], reset count, out names
], reset count, out names

o ol
(]

0

end

end

function end work()
file:write ("lua baige darba\n")
file:close()

end
function kill(ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")

end



if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end
——***PAGRINDINES FUNKCIJOS PABATIGA*** X% k& &k kkkk*
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7.7. Failas lua_pain_A.lua

__[[*************************************************************************

****ZEMIAU ESANCIO TEKSTO NEKEISTI***************************************]]__
function exists (n)

local £ = io.open(n)
if £ == nil then
return false
else
f = io.close()
return true
end
end
f num = 0
t = true
f name = os.time() .. " lua pain A log " .. f num .. ".txt"
while t do
if exists(f name) then
f num = £ num + 1
f name = os.time() .. " lua pain A log " .. f num .. ".txt"
else
t = false
end
end

local file = io.open(f name, "w")

file:write ("lua pradejo darba\n")

__[[*************************************************************************
****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__

local p_self

local in_ names

local in values = {}
local out names
local out _values = {}

local lamda

local random seed
S S RS RS S S SRS RS RS E R R R R R R R R R R R R R R R R R

——***HEAD PRADZIA*** *xkkhkrkkhkrkrhhhkrhrhhhkrkxk

function head(pointer)
file:write("fileipainiA::head()\n")
shape type = {"circle"}
in types = {"int"}
in names = {"lamda"}
in defaults = {5}
in controls = {"text box"}
out_types = {"double"}
out names = {"t m"}
out rep types = {"chart"}
c_set shape type(pointer, shape typel[l])
c_set _in types(pointer, in types[1])
c_set _in names (pointer, in names[1])
c set in defaults(pointer, in defaults[1])
c _set in controls(pointer, in controls[1])
c_set out types(pointer, out types[1l])
c_set out names(pointer, out names[1])
c _set out rep types(pointer, out rep types[l])
file:write("file pain A::head() end\n")

end
__***HEAD PABAIGA*******************************

——kkkk Kk Kk Ak Kk Kk kA Ak Ak hkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkxkx*x
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——***PAGRINDINES FUNKCIJOS PRADZIAX XXX %k &k kkkkk*
function prepare (pointer)
file:write("file pain A::prepare()\n")
--sudarom reikiamas strukturas, inicializuojam kintamuosius
p_self = pointer
random seed = os.time()

file:write("random seed = " .. random seed .. "\n")
in values[1l], ok = c _get init vals(p_self, 1)
lamda = in values|[1]

file:write("file pain A::prepare() end\n")
end
function run_ logic(x)
file:write("file pain A::run logic()\n")
math.randomseed (random seed)
rand s = math.random (1, 50000)
random seed = random seed + rand s
math.randomseed (random_seed)
rand s = math.random (1, 50000)
random seed = random seed + rand s
math.randomseed (random_seed)
rand = math.random()
rand = math.random()
rand = math.random()

In = math.log(rand)

tm=-1%* (1 / lamda) * 1ln_

file:write("random seed = " .. random seed .. "\n")
file:write ("random =" .. rand .. "\n")
file:write("1ln(rand) =" .. 1In_ .. "\n")
file:write ("t m =" .. tm.. "\n")

file:write("file pain A::run logic() end\n")
c update res(p_self, out types[l], t m, out names[1l])
return "double", t m --grazina delta t
end
function end work()
file:write ("lua baige darba\n")
file:close()

end
function kill (ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end

——***PAGRINDINES FUNKCIJOS PABATIGA*****xxkkkkxx*x
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7.8. Failas lua_pain_B.lua

o [ KRR KRR KK KK KKK K KK K KK KKK KKK K KK K K K K K K KK K K KK K K KK K K K K K KKK KK K K R K K R K K kK

****ZEMIAU ESANCIO TEKSTO NEKEISTI***************************************J]__
function exists (n)

local £ = io.open(n)

if £ == nil then
return false

else
f = io.close()
return true



end

end
f num = 0
t = true
f name = os.time() .. " lua pain B log " .. f num .. ".txt"
while t do
if exists(f name) then
f num = £ num + 1
f name = os.time() .. " lua pain B log " .. f num .. ".txt"
else
t = false
end
end
local file = io.open(f name, "w")

file:write("lua pradejo darba\n")

__[[*************************************************************************
****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__

local p self

local in names

local in values = {}

local out names

local out values = {}

local g min

local random seed

local wait min

local wait max
——hk ok kk ok hk kA Ak hkhk kA Ak Ak hkhkhkhhkhkhkhkhkhkhkhkhkhkhkrkhkhkhkhkhkhkxhhkhkxkx

——***HEAD PRADZIA** **xkkrkkrkhkhkrdrhkhkrhrhkhkrhxk

function head(pointer)
file:write("file pain B::head()\n")
shape type = {"circle"}
in types = {"double", "double", "double"}
in names = {"Q level min", "wait min", "wait max"}
in defaults = {70, 1, 5}
in controls = {"text box", "text box", "text box"}
out types = {"double"}
out names = {"t m"}
out rep types = {"chart"}
c_set shape type(pointer, shape typel[l])
c_set in types(pointer, in types[1l], in_types[2], in_types[3])
c_set in names (pointer, in names[1], in names[2], in names[3])
c _set in defaults(pointer, in defaults([1l], in defaults[2], in defaults[3])
c_set in controls(pointer, in controls[l], in controls[2], in controls([3])
c_set out types(pointer, out types[1])
c_set out names (pointer, out names[1])
c_set out rep types(pointer, out rep types[l])
file:write("file pain B::head() end\n")
end
__***HEAD PABAIGA*******************************
——kkkKkKkKk KAk A KA KhkKhAKhhAhhAhhhh kA khkhkhkhhhhhkkhhkhhhhhkhkhkhkhkhk*k
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——***PAGRINDINES FUNKCIJOS PRADZIA*****x*kkkkxx*x

function prepare (pointer)
file:write("file pain B::prepare()\n")
--sudarom reikiamas strukturas, inicializuojam kintamuosius
p_self = pointer
random seed = os.time()
file:write("random seed = random seed .. "\n")
in values[1l], in values[2], in values[3], ok = c get init vals(p self, 3)
g min = in values[1]
wait min = in values[2]
wait max = in values|[3]
file:write("file pain B

_B::prepare() end\n")

end

function run_logic(g_ level)
file:write("file pain B::run logic()\n")
if g_level < g min then
math.randomseed (random seed)
rand_s = math.random(1l, 50000)
random seed = random seed + rand_ s
math.randomseed (random seed)
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rand s = math.random(1l, 50000)

random seed = random seed + rand s
math.randomseed (random seed)

rand = math.random ()

rand = math.random()

rand = math.random()

t m = rand * (wait max - wait _min) + wait min

file:write ("QLevel =" .. g level .. "\n")
file:write("random seed = " .. random seed .. "\n")
file:write ("random =" .. rand .. "\n")
file:write ("t m =" .. tm.. "\n"

file:write("fileipainiB::runilogzc() end\n\n")
c _update res(p_self, out types[l], t m, out names[1l])
return "double", t m --grazina delta t

else
tm= -1
c _update res(p_self, out types[l], t m, out names[1l])
return "double", t m --grazina delta t

end

end

function end work()
file:write ("lua baige darba\n")
file:close()

end
function kill (ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end

——***PAGRINDINES FUNKCIJOS PABATIGA*****x*kkkkxx*x
ko kR ok ok ok kK ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK ok ok ok kK Kk

7.9. Failas lua_logic_A.lua

__[[*************************************************************************

****ZEMIAU ESANCIO TEKSTO NEKEISTI***************************************]]__

function exists(n)

local £ = io.open(n)
if £ == nil then
return false
else
f = 1io.close()
return true
end
end
f num = 0
t = true
f name = os.time() .. " lua logic A log " .. f num .. ".txt"
while t do
if exists(f name) then
f num = £ num + 1
f name = os.time() .. " lua logic A log "
else
t = false
end
end
local file = io.open(f name, "w")

"Ltxt"
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file:write("lua pradejo darba\n")

__[[*************************************************************************
****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__

local p self

local p v_str

local in names

local in values = {}
local out names

local out values = {}
local graph size

local graph pointers = {}

local adj list = {}
local shift list = {}

local pain -- 1
local pump - 2
local pump i -- 9
local integl -- 3
local integ2 -- 4
local integ3 -- 5
local integl i --10
local integ2 i --11
local integ3 i --12
local suml -- 6
local sum2 -—= 7
local sum3 -- 8
local suml i --13
local sum2 i --14
local sum3 i --15

local Sim time h
local dose size
local dose parts
local compart volume

——kkkkkhkhkhkhkhkhkhkhhkhkhhhhhhhhhkhkhhhhhkhhkhkhhhkhhkhkhkhkhkhkhkk
__***HEAD PRADZIA*******************************
function head(pointer) --pointer - rodykle i c object tipo
c++ objekta
file:write("file logic A::head()\n")
shape type = {"logic"}
in types = {"double", "double", "double", "double"}

in names = {"Sim time h", "Dose_ size", "Dose parts", "Compart volume"}
in defaults = {12, 1000, 10, 13}
in controls = {"text box", "text box", "text box", "text box"}

out_types = {"double", "double", "double", "double", "double", "double", "double",
"double",
"double", "double", "double", "double", "double", "double",
"double", "double"}
out names = {"t_req" , "tm" , "Q1"™ , "Q2" , "Q3" , "Suml" , "Sum2" , "Sum3",
"t req i", "tm i", "Q1 i", "Q2 4i", "Q3 i", "Suml i", "Sum2 i",
"Sum3_i"}
out rep types = {"chart", "chart", "chart", "chart", "chart", "chart", "chart", "chart",
"chart", "chart", "chart", "chart", "chart", "chart",
"chart", "chart"}
c_set shape type(pointer, shape type[l])
c _set in types(pointer, in types[l], in types[2], in types[3], in types[4
c_set in names (pointer, in names[l], in names[2], in names[3], in names[4
c_set_in defaults(pointer, in defaults[1l], in defaults[2], in defaults[3]
in defaults[4])
c _set in controls(pointer, in controls([l], in controls[2], in controls[3],
in controls[4])
c_set out types(pointer, out types[l], out types[2], out types[3], out typesl[4],
out types[5], out types[6], out types[7], out types[8],
out types([9], out types[10], out types[ll]
out types[12], out types[13], out types[1l4], out types[1l5], out types[16])
c_set out names(pointer, out names[l], out names[2], out names|[3], out names[4],
out names[5], out names|[6], out names([7], out names|[8],
out names[9], out names[10], out names[11l], out names[12],
out names[13], out names([14], out names[15], out names[16])
c_set out rep types(pointer, out rep types[l], out rep types[2], out rep types[3],
out_rep types[4],

)

1
1)

’

’
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out _rep types[5], out rep types[6], out rep types[7],

out rep types[8],

out rep types[9], out rep types[1l0], out rep types[1ll],

out rep types[12],

out rep types[13], out rep types[1l4], out rep types[1l5],

out rep types[16])
file:write("file logic A::head() end\n\n")

end
__***HEAD PABAIGA*******************************

——kkkkkkhkhkhkhkhhhkhhkhhkhkhhhkhkhkhkhkhkhhkhhhhkhkhkhhhhhhkhkhkhkhkx*k

S I I S S i S i S S S S I S S S S S S S S S S S S S S S S S S S S S S S S

——***PAGRINDINES FUNKCIJOS PRADZIAX*** X%k kkkkk**
function prepare(pointer self, pointer str)
file:write("file logic A::prepare()\n")
p_self = pointer_self
p_v_str = pointer str

graph size = c _get graph count(p v_str)
for 1 = 1, graph size do
graph pointers[i] = {}
graph pointers[i] ["pointer"] = c get graph pointer(p v str, i - 1)
graph pointers[i] ["p str"] = c_get pointer as str(graph pointers[i]["pointer"], i
- 1)
file:write(graph pointers[i] ["p str"] .. "\n")
graph pointers[i] ["shape"] = c_get shape type(graph pointers[i] ["pointer"], i - 1)
file:write("pointer = " .. graph pointers[i]["p str"] .. " shape = "
graph pointers[i] ["shape"] .."\n")
end
for i = 1, graph size do
ok = c prepare (graph pointers[i] ["pointer"])
end
in values[1l], in values[2], in values[3], in values[4], ok = c get init vals(p_self, 4)
pain = graph | p01nters[1]["p01nter"]
pump = graph pointers[2] ["pointer"]
integl = graph pointers[3] ["pointer"]
integ2 = graph pointers[4] ["pointer"]
integ3 = graph pointers[5] ["pointer"]
suml = graph pointers[6] ["pointer"]
sum2 = graph pointers[7] ["pointer"]
sum3 = graph pointers[8] ["pointer"]
pump_ i = graph _pointers[9] ["pointer"]
integl i = graph pointers[10] ["pointer"]
integ2 i = graph pointers[11] ["pointer"]
integ3 i = graph pointers[12] ["pointer"]
suml_i = graph_pointers[13] ["pointer"]
sum2_i = graph_pointers[14] ["pointer"]
sum3_i = graph pointers[15] ["pointer"]
Sim time h = in values[1]
dose_size = in values[2]
dose_parts = in _values[3]
compart volume = in values[4]
file:write("file logic A::prepare() end\n\n")
end
function run_logic()
file:write("file logic A::run_logic() \n")
t max = Sim time h * 60
t =0
t req =0

t_predl = math.huge

t pred2 = math.huge

t pred3 = math.huge

—-=SUSIGENERUOJAM T _REQ SKIRTUS POMPAIl-————————— === —————

t req arr = {}

t req arr["size"] =0

file:write("generating t req \n")

while t < t max do
t pain, ok = c_run logic(pain, 1, "int", 0)
t pain = round(t pain * 60, 4)
t_pain = t_pain
t =t + t pain
t req arr["size"] = t req arr["size"] + 1
t req arr[t req arr["size"]] =t
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file:write("t_req
end

t "\n")

file:write("done generating t req \n")

t=0
req count = 1

t req t req arrf[l]
sigmal =

sigma2
sigma3
fluxl = 0
flux2
flux3
Q levell =
Q level2
Q level3
errl = 0
err2 = 0
err3 = 0
t reqv =20
t deliv last
dose size

o o ol

o

o
o
[eNeNe)

=0

dose_size / compart_volume

while t < t max and req count < t req arr(["size"] do
t reqgv =20
min = find min(t_req, t predl, t pred2, t pred3)
file:write("t =" .. t ", t req =" t req .. ", t predl =" t predl .. ",
t pred2 =" t pred2 .. ", t pred3 =" t pred3 .. ", min =" min "\n")
file:write("Q levell =" .. Q levell ", Q level2 =" Q level2 ", Q level3
=" Q level3 "\n")
file:write("fluxl = " fluxl .. ", flux2 =" flux2 ", flux3 =" flux3
"\n\n")
if min == 1 then
t =t req
t deliv, p_state, ok = c_run logic(pump, 2, "int", 0, "double", t)
if p state == 0 then
tregv =1
sigmal, fluxl, Q levell, errl, ok = c run logic(integl, 4,
"double", t, "int", 1, "double", dose size )
if fluxl == 0 then
t_predl = math.huge

4, "double", Q levell, "double", Q le

"double", Q levell, "double", Q level

"double", Q levell, "double", Q level

"double", t, "int", 0, "double", flux

"double", t, "int", 0, "double", flux

"double", t, "int", 0, "double", flux
else

fluxl, Q levell, Q level2,

Q level3, ok

c_run_logic(suml,

vel2, "double", Q level3)
flux2, Q levell, Q level2, ok = c run logic(sum2, 3,
2)
flux3, Q levell, Q level3, ok = c_run logic(sum3, 3,
3)
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4,
1)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4,
2)
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3, 4,
3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t_predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
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"int", 2,

"double",

"double",

Q levell,
"double",
"double",
"int", O,
"int", O,

"int", 0,

"int", 2,

"double",

"double",

Q levell,
"double",
"double",
0,

"int" ,

"int", O,

t predl = t + sigmal

end

t deliv last = t deliv
end
req_count = req count + 1

t req = t req arr[req count]

t req = round(t req, 4)
elseif min == 2 then
t = t predl
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4, "double", t,
"double", fluxl)
if t == t pred2 then
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4,
t, "int", 2, "double", flux2)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3, 4,
t, "int", 2, "double", flux3)
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml, 4, "double",
"double", Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c_run logic(sum2, 3, "double", Q levell,
Q level2)
flux3, Q levell, Q level3, ok = c run logic(sum3, 3, "double", Q levell,
Q level3)
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4, "double", t,
"double", fluxl)
sigma2, flux2, Q level2, err2, ok = c run logic(integ2, 4, "double", t,
"double", flux2)
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3, 4, "double", t,
"double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigmaz2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t _pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
elseif min == 3 then
t = t pred2
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4, "double", t,
"double", flux2)
if t == t predl then
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4,
t, "int", 2, "double", fluxl)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c run logic(integ3, 4,
t, "int", 2, "double", flux3)
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml, 4, "double",

"double", Q level2, "double", Q level3)

flux2, Q levell, Q level2, ok = c run logic(sum2, 3, "double", Q levell,
Q level2)

flux3, Q levell, Q level3, ok = c_run logic(sum3, 3, "double", Q levell,
Q level3)

sigmal, fluxl, Q levell, errl, ok = c run logic(integl, 4, "double", t,
"double", fluxl)

sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4, "double", t,
"double", flux2)
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sigma3, flux3, Q level3, err3, ok = c_run logic(integ3, 4, "double", t,
"int", 0, "double", flux3)

sigmal = round(sigmal, 4)

sigma2 = round(sigmaz, 4)

sigma3 = round(sigma3, 4)
if fluxl == 0 then

t predl = math.huge
else

t predl = t + sigmal
end
if flux2 == 0 then

t pred2 = math.huge
else

t pred2 = t + sigma2
end
if flux3 == 0 then

t _pred3 = math.huge
else

t pred3 = t + sigma3
end

elseif min == 4 then

t = t pred3

sigma3, flux3, Q level3, err3, ok = c run logic(integ3, 4, "double", t,
"int", 2, "double", flux3)

if t == t _pred2 then

sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4,

"double", t, "int", 2, "double", flux2)

end

if t == t predl then

sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4,

"double", t, "int", 2, "double", fluxl)

end

fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml, 4, "double",
Q levell, "double", Q level2, "double", Q level3)

flux2, Q levell, Q level2, ok = c_run logic(sum2, 3, "double", Q levell,
"double", Q level2)

flux3, Q levell, Q level3, ok = c run logic(sum3, 3, "double", Q levell,
"double", Q level3)

sigmal, fluxl, Q levell, errl, ok = c run logic(integl, 4, "double", t,
"int", 0, "double", fluxl)

sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4, "double", t,
"int", 0, "double", flux2)

sigma3, flux3, Q level3, err3, ok = c run logic(integ3, 4, "double", t,
"int", 0, "double", flux3)

sigmal = round(sigmal, 4)
sigma2 = round(sigmaz, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then

t_predl = math.huge
else

t predl = t + sigmal
end
if flux2 == 0 then

t _pred2 = math.huge
else

t pred2 = t + sigma2
end
if flux3 == 0 then

t pred3 = math.huge
else

t pred3 = t + sigma3
end

end

c update res
c_update_res
c_update_res
c update res
c update res
c_update_res
c_update_res
c _update res

p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types

], t req v, out names[1])
], t, out _names[2])

], Q levell, out names[3])
1, O level2, out names[4])
1, O level3, out names[5])
], fluxl, out names([6])
], flux2, out names([7])

] 81)

1
2
3
4
5
6
7
8], flux3, out names[8]

[
[
[
[
[
[
[
[



end

file:write("*************************************************************************\n")

file:write ("*****BAIGEM PIRMA IMITACIJOS
DA, T * % % % % ok ok ok ok %k ook ok & Xk ok ok X Xk ko kX x ok kk ok ok xx\n\n")
0, "int", 1, "double", 0)
0, "int", 2, "double", 0)

c_run_logic (pump,
c_run_logic (pump,
sigmal = 0

sigmaz = 0

sigma3 = 0

fluxl = 0

flux2 = 0

flux3 = 0

Q levell =0

Q level2
Q levelld =
errl = 0
err2 = 0
err3 = 0

t =0

t reqg =0
t predl

o

o

math.huge
t pred2 math.huge
t pred3 = math.huge
req count = 1

t req = t
t req v
t deliv
t deliv last =0

t reqg pred = t req arr[l] --

t reqg _dose math.huge --

pump_event = 0 -

delta t deliv = 0 --

dose size = dose size / (compart volume * dose parts)
dose left = 0 --

t last dose delvi = 0
dose size to deliv = dose size --
while t < t max and req count < t req arr(["size"] do
t reqgv =20
if t req pred <= t _req dose then -- jeil isorinis pompos ivykis ateina pirmiau nei
testinis pompos ivyks
t_req = t_req pred
pump_event = 1
else
t_req = t_req dose
pump_event = 0
end
min = find min(t req, t predl, t pred2, t pred3)
file:write("t =" .. £t .. ", £t req =" t req .. ", t predl =" t predl .. ",
t pred2 =" t pred2 ", £t pred3 =" t pred3 .. ", min =" min "\n")
file:write("Q_ levell =" Q levell ", Q level2 =" Q level2 ", Q level3
=" Q level3 "\n")
file:write("fluxl =" fluxl .. ", flux2 =" flux2 .. ", flux3 =" flux3
"\n\n")
if min == 1 then
t =t req
if pump event == 1 then
t reqg v = -10
t deliv, p_state, ok c_run_logic(pump_i, 2, "int", 0, "double",
t)
delta t deliv = (t_deliv - t) / dose parts
if dose left > 0 then
dose_size to deliv = dose size - dose size * ((t_req dose

- t req pred )/ delta t deliv)
end
dose left

dose parts - 1
t _req_dose t + delta t deliv
req_count req count +1
t req pred = t req arr[req count]
sigmal, fluxl, Q levell, errl, ok
"double", dose size to deliv)
if fluxl 0 then

"double", t, "int", 1,

c_run_logic(integl i,

4,
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c run logic(suml i,
"double", Q levell,

"double", Q levell,

t _predl

fluxl, Q levell, Q level2, Q level3,
"double", Q level2,
flux2, Q levell, Q level2,

4, "double", Q levell,

"double", Q level2)

flux3, Q levell, Q level3,

"double", Q level3)

= math.huge

ok =
"double", Q level3)
ok = c run logic(sum2 i, 3,

ok = c_run logic(sum3_ i, 3,

sigmal, fluxl, Q levell, errl, ok = c run logic(integl i,
4, "double", t, "int", 0, "double", fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i,
4, "double", t, "int", 0, "double", flux2)
sigma3, flux3, Q level3, err3, ok = c run logic(integ3 i,
4, "double", t, "int", 0, "double", flux3)
sigmal = round(sigmal, 4)
sigma?2 = round(sigmaz, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t _predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
else
t predl = t + sigmal
end
else
t req v = -20
dose size to deliv = dose size
dose left = dose left - 1
if dose left == 0 then
t_req dose = math.huge
else
t req dose = t + delta t deliv
end
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4,
"double", t, "int", 1, "double", dose size to deliv)
if fluxl == 0 then
t predl = math.huge

c_run_logic(suml i,
"double", Q levell,

"double", Q levell,

fluxl, Q levell, Q level2, Q level3, ok =

4, "double", Q levell,

flux2, Q levell, Q level2, ok =

"double", Q level2)

flux3, Q levell, Q level3,

"double", Q level3)

"double", Q level2,

ok =

sigmal, fluxl, Q levell, errl, ok
4, "double", t, "int", 0, "double", fluxl)
sigma2, flux2, Q level2, err2, ok
4, "double", t, "int", 0, "double", flux2)
sigma3, flux3, Q level3, err3, ok
4, "double", t, "int", 0, "double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else

t pred2 = t + sigma2

c_run_ logic(sum3 i,

"double", Q level3)
c_run_logic(sum2_i,

3,
3,
c_run_logic(integl i,
c_run logic(integ2 i,

c_run_logic(integ3 i,



end

if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
else
t predl = t + sigmal
end
end
elseif min == 2 then
t = t predl
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4, "double", t,
"int", 2, "double", fluxl)
if t == t pred2 then
sigma2, flux2, Q level2, err2, ok = c run logic(integ2 i, 4,
"double", t, "int", 2, "double", flux2)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c run logic(integ3 i, 4,
"double", t, "int", 2, "double", flux3)
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml i, 4, "double",
Q levell, "double", Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c run logic(sum2 i, 3, "double", Q levell,
"double", Q level2)
flux3, Q levell, Q level3, ok = c_run logic(sum3 i, 3, "double", Q levell,
"double", Q level3)
sigmal, fluxl, Q levell, errl, ok = c run logic(integl i, 4, "double", t,
"int", 0, "double", fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i, 4, "double", t,
"int", 0, "double", flux2)
sigma3, flux3, Q level3, err3, ok = c run logic(integ3 i, 4, "double", t,
"int", 0, "double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigmaz2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t _pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t _pred3 = math.huge
else
t pred3 = t + sigma3
end
elseif min == 3 then
t = t pred2
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i, 4, "double", t,
"int", 2, "double", flux2)
if t == t predl then
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4,
"double", t, "int", 2, "double", fluxl)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3 i, 4,
"double", t, "int", 2, "double", flux3)
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml i, 4, "double",
Q levell, "double", Q level2, "double", Q level3)

"double", Q level2)

"double", Q level3)

flux2, Q levell, Q level2, ok =

c_run logic(sum2 i, 3,

flux3, Q levell, Q level3, ok = c_run logic(sum3 i, 3,

"double", Q levell,

"double", Q levell,
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"int", 0,
"int", 0,

"int", 0,

"int", 2,

"double",

"double",

Q levell,
"double",
"double",
"int", O,
"int",

OI

"int", 0,

ok = c run logic(integl i, 4,
ok = c run logic(integ2 i, 4,
ok = ¢ run logic(integ3 i, 4,

sigmal, fluxl, Q levell, errl,
"double", fluxl)
sigmaz, flux2, Q level2, err2,
"double", flux2)
sigma3, flux3, Q level3, err3,
"double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigmaz2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t _pred3 = math.huge
else
t pred3 = t + sigma3
end
elseif min == 4 then
t = t pred3
sigma3, flux3, Q level3, err3,
"double", flux3)
if t == t pred2 then
sigmaz2,
t, "int", 2, "double", flux2)
end
if t == t predl then
sigmal,
t, "int", 2, "double", fluxl)
end

fluxl, Q levell, Q level2, Q level3,

"double", Q level2,

"double", Q level3)

flux2, Q level2, err2, ok

fluxl, Q levell, errl, ok

ok = c_run logic(integ3 i, 4,

ok

c run logic(integ2 i,

c run logic(integl i,

c run logic(suml i,

flux2, Q levell, Q level2, ok = c run logic(sum2 i, 3,
Q level2)
flux3, Q levell, Q level3, ok = c_run logic(sum3 i, 3,
Q level3)
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4,
"double", fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2_ i, 4,
"double", flux2)
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3 i, 4,
"double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t_predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
end
c update res(p self, out types[9] , t req v, out names[9])
c _update res(p_self, out types[10], t, out names[10])
c_update res(p_self, out types[11l], Q levell, out names[11])
c update res(p self, out types[12], Q level2, out names[12])

"double",
"double",

"double",

"double",

4’

4’

4,

"double",
"double",

"double",

t,

t,

t,

t,

"double",
"double", Q levell,

"double", Q levell,

tl

t,

t’
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c_update res(p_self, out types[13], Q level3, out names[13])
c update res(p_self, out types[14], fluxl, out names[14])
c update res(p self, out types[15], flux2, out names[15])
c update res(p self, out types[l6], flux3, out names[16])

end
file:write("file logic A::run logic() end\n")
file:write ("SIAM KARTUI TIEK\n\n")

end
function find min(a, b, ¢, d)
arr = {}
arr[l] = a
arr[2] = Db
arr([3] = ¢
arr([4] = d
min = arr([1l]
num = 1
for 1 = 2, 4 do
if min > arr[i] then
min = arr[i]
num = i
end
end
return num
end
function round (number, digits)
return tonumber (string.format ("%." .. (digits or 0) .. "f", number))
end

function end work()
file:write ("lua baige darba\n")
file:close ()

end
function kill (ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end

——***PAGRINDINES FUNKCIJOS PABATIGA*****xxkkkkxx*x

——kkkkkhkhkhkhkhkhkhkhkhkhkhhkhhhhkhkhhhhhkhhkhhhhkkhkkhkkhkkhkhkhkhkkhkkhkhkkk

7.10. Failas lua_logic_B.lua

__[[*************************************************************************
****ZEMIAU ESANCIO TEKSTO NEKEISTI***************************************]]__
function exists (n)
local £ = io.open(n)
if £ == nil then
return false

else
f = io.close()
return true
end
end
f num = 0
t = true
f name = os.time() .. " _lua_logic_log " .. f num .. ".txt"
while t do

if exists(f_name) then



f num = £ num + 1
f name = os.time() .. " lua logic log " .. f num .. ".txt"
else
t = false
end
end
local file = io.open(f name, "w")
file:write("lua pradejo darba\n")
__[[*************************************************************************
****ZEMIAU ESANTI TEKSTA GALIMA KEISTI***********************************]]__
local p self
local p v str
local in names

local in values = {}
local out names
local out values = {}

local graph size

local graph pointers = {}

local adj list = {}

local shift list = {}

local pain -1
local pump - 2
local pump i -=
local integl -=
local integ2 -=
local integ3 -=
local integl i --10
local integ2 i --11

local integ3 i --12

local suml -- 6
local sum2 -—= 7
local sum3 -- 8
local suml i --13

local sum2 i --14

local sum3 i --15

local Sim time h

local dose_size

local dose parts

local compart volume
S R R R R R R R R R R R R R R R R I R R I R R I

g W o

__***HEAD PRADZIA*******************************
function head(pointer) --pointer - rodykle i c object tipo
ct++ objekta

file:write("file logic::head()\n")

shape type = {"logic"}

in types = {"double", "double", "double", "double"}

in names = {"Sim time h", "Dose size", "Dose parts", "Compart volume"}
in defaults = {12, 1000, 10, 13}
in _controls = {"text box", "text box", "text box", "text box"}

out_types = {"double", "double", "double", "double", "double", "double", "double",

"double",
"double", "double", "double", "double", "double", "double",

"double", "double"}

out names = {"t_req" , "tm" , "Q1" , "Q2" , "Q3" , "Suml" , "Sum2" , "Sum3",

"t req i", "tm i", "OQ1 4i", "Q2 4i", "Q3 i", "Suml i", "Sum2 i",

"Sum3 i"}

out_rep_types = {"chart", "chart", "chart", "chart", "chart", "chart", "chart", "chart",

"chart", "chart", "chart", "chart", "chart", "chart",

"chart", "chart"}

c_set shape type(pointer, shape typel[l])

c_set in types(pointer, in types([1l], in types([2], in types[3], in_ types[4

c_set _in names (pointer, in names([1], in names([2], in names([3], in names[4

c _set in defaults(pointer, in defaults([1l], in defaults([2], in defaults[3]
in defaults([4])

c_set _in controls(pointer, in controls[1l], in controls[2], in controls[3],
in controls[4])

c_set out types(pointer, out types[l], out types[2], out types[3], out types[4],
out types[5], out types[6], out types[7], out types[8],

out types[9], out types[10], out types[1l1],

out types[12], out types([13], out types[14], out types[15], out types[1l6])

)

1
1)

’
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c_set out names (pointer,
out names[5], out names[6],

out names[1l], out names[2],
out names[7], out names[8],
out names([9], out names[10],
out names[13], out names([14], out names[15], out names[16])

c_set out rep types(pointer, out rep types[l], out rep types[2],
out rep types[4],

out names[3],

out names[11],

out rep types[5], out rep types[6],
out rep types[8],

out rep types[9], out rep types[1l0],
out rep types[12],

out rep types[13], out rep types[1l4],
out rep types[16])

file:write("file logic B::head() end\n\n")

end

——***HEAD PABAIGA*******************************
S I I S S i S i S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S

——kkkkkkhkhkhkhkhhhkhhhkhkhkhhkhkhkhhhhhkhkhhkhhkhkhhhhhhhkhkhkhkhk*k

——***PAGRINDINES FUNKCIJOS PRADZIA*****x*xkkkkxxx
function prepare (pointer self, pointer str)
file:write("file logic B::prepare()\n")
--sudarom reikiamas strukturas, inicializuojam kintamuosius
p_self = pointer self
p_v_str = pointer str
graph size = c_get graph count(p v str)
for i = 1, graph size do
graph pointers[i] = {}
graph pointers[i] ["pointer"] =
graph pointers[i] ["p str"] =

c_get graph pointer(p v _str, 1 - 1)

file:write(graph pointers[i] ["p_ str"] "\n")

c _get pointer as str(graph pointers[i

out names[4],
out names[12],
out rep types[3],
out rep types[7],
out rep types[11l],

out rep types[15],

] ["pointer"], i

graph pointers([i

] ["shape"] =

c_get shape type(graph pointers[i

file:write ("pointer = " graph pointers([i] ["p str"] "
graph pointers([i] ["shape"] ."\n")
end
for i 1, graph size do
ok = c prepare (graph pointers[i] ["pointer"])
end
in values[1l], in values[2], in values[3], in values[4], ok =
pain = graph p01nters[1]["p01nter"]
pump = graph _pointers[2] ["pointer"]
integl = graph _pointers[3] ["pointer"]
integ2 = graph pointers[4] ["pointer"]
integ3 = graph pointers[5] ["pointer"]
suml = graph_pointers[6] ["pointer"]
sum2 = graph_pointers[7] ["pointer"]
sum3 = graph pointers[8] ["pointer"]
pump_ i = graph pointers[9] ["pointer"]
integl i = graph pointers[10] ["pointer"]
integ2 i = graph pointers[11]["pointer"]
integ3_ i = graph pointers[12] ["pointer"]
suml i = graph pointers[13] ["pointer"]
sum2_i = graph pointers[14] ["pointer"]
sum3_1i = graph_pointers[15] ["pointer"]

o

Sim time h = in values[1]
dose size = in values[2]
dose parts = in values[3]
compart volume = in values[4]

file:write("file logic B::prepare() end\n\n")
end
function run logic()
file:write("file logic B::run logic() \n")

t max Sim time h * 60
t =0

t req =0

t_predl = math.huge

t pred2 = math.huge

t pred3 = math.huge

t =0

req count = 1

t req 0

sigmal = 0

] ["pointer"], i - 1)

shape = "

c get init vals(p_self, 4)

85



sigma2 = 0
sigma3 = 0
fluxl = 0
flux2 = 0
flux3 = 0

Q levell =0
Q level2 =0
Q level3 =0
errl = 0
err2 = 0
err3 = 0

t reqv =20

t deliv last
dose _size
t pain, ok c run logic(pain,
t req = t pain

while t < t max do

0

1’

= dose_size / compart_ volume
"double", Q level2)

t reqgv =20
min = find min(t req, t predl, t pred2, t pred3)
file:write("t =" .. t .. ", t reqg =" t req ", t predl =" t predl ",
t pred2 =" t pred2 ", £t pred3 =" t pred3 ", min =" min "\n")
file:write("Q levell = " Q levell ", Q level2z =" Q level2 ", Q level3
= Q level3 "\n")
file:write("fluxl = " fluxl ", flux2 =" flux2 ", flux3 =" flux3
"\n\n")
if min == 1 then
t = t req
t deliv, p state, ok = ¢ _run logic(pump, 2, "int", 0, "double", t)
if p state == 0 then
t req v = -20
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4,
"double", t, "int", 1, "double", dose size )
if fluxl == 0 then
t _predl = math.huge
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml,
4, "double", Q levell, "double", Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c run logic(sum2, 3,
"double", Q levell, "double", Q level2)
flux3, Q levell, Q level3, ok = c run logic(sum3, 3,
"double", Q levell, "double", Q level3)
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4,
"double", t, "int", 0, "double", fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4,
"double", t, "int", 0, "double", flux2)
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3, 4,
"double", t, "int", 0, "double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
else
t predl = t + sigmal
end
t deliv last = t deliv
end
req count = req count + 1
t req = math.huge
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"int", 2,

"double",

"double",

Q levell,
"double",
"double",
"int", O,
"int", O,

"int", O,

"int", 2,

"double",

"double",

Q levell,
"double",
"double",
"int",

0,

"int", 0,

elseif min

2 then

t = t predl
sigmal, fluxl, Q levell, errl, ok = c run logic(integl, 4, "double", t,
"double", fluxl)
if t == t pred2 then
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4,
t, "int", 2, "double", flux2)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3, 4,
t, "int", 2, "double", flux3)
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml, 4, "double",
"double", Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c run logic(sum2, 3, "double", Q levell,
Q level2)
flux3, Q levell, Q level3, ok = c_run logic(sum3, 3, "double", Q levell,
Q level3)
sigmal, fluxl, Q levell, errl, ok = c run logic(integl, 4, "double", t,
"double", fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4, "double", t,
"double", flux2)
sigma3, flux3, Q level3, err3, ok = c run logic(integ3, 4, "double", t,
"double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t _pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
elseif min == 3 then
t = t pred2
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4, "double", t,
"double", flux2)
if t == t predl then
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4,
t, "int", 2, "double", fluxl)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3, 4,
t, "int", 2, "double", flux3)
end
t pain, ok = ¢ run logic(pain, 1, "double", Q level2)
if t pain > -1 then
if t req == math.huge then
t req = t + t pain
end
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml, 4, "double",
"double", Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c run logic(sum2, 3, "double", Q levell,
Q level2)
flux3, Q levell, Q level3, ok = c_run logic(sum3, 3, "double", Q levell,
Q level3)
sigmal, fluxl, Q levell, errl, ok = c run logic(integl, 4, "double", t,
"double", fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4, "double", t,
"double", flux2)
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sigma3, flux3, Q level3, err3, ok
"int", 0, "double", flux3)

sigmal = round(sigmal, 4)

sigma?2 = round(sigmaz2, 4)

c_run_logic(integ3, 4, "double", t,

sigma3 = round(sigma3, 4)
if fluxl == 0 then

t predl = math.huge
else

t predl = t + sigmal
end
if flux2 == 0 then

t pred2 = math.huge
else

t pred2 = t + sigma2
end
if flux3 == 0 then

t _pred3 = math.huge
else

t pred3 = t + sigma3
end

elseif min == 4 then

t = t pred3

sigma3, flux3, Q level3, err3, ok = c run logic(integ3, 4, "double", t,
"int", 2, "double", flux3)

if t == t _pred2 then

sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4,

"double", t, "int", 2, "double", flux2)

end

if t == t predl then

sigmal, fluxl, Q levell, errl, ok = c_run logic(integl, 4,

"double", t, "int", 2, "double", fluxl)

end

fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml, 4, "double",
Q levell, "double", Q level2, "double", Q level3)

flux2, Q levell, Q level2, ok = c_run logic(sum2, 3, "double", Q levell,
"double", Q level2)

flux3, Q levell, Q level3, ok = c run logic(sum3, 3, "double", Q levell,
"double", Q level3)

sigmal, fluxl, Q levell, errl, ok =
"int", 0, "double", fluxl)

sigma2, flux2, Q level2, err2, ok = c_run logic(integ2, 4, "double", t,
"int", 0, "double", flux2)

sigma3, flux3, Q level3, err3, ok
"int", 0, "double", flux3)

c_run logic(integl, 4, "double", t,

c_run logic(integ3, 4, "double", t,

sigmal = round(sigmal, 4)
sigma2 = round(sigmaz, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then

t_predl = math.huge
else

t predl = t + sigmal
end
if flux2 == 0 then

t _pred2 = math.huge
else

t pred2 = t + sigma2
end
if flux3 == 0 then

t pred3 = math.huge
else

t pred3 = t + sigma3
end

end

c update res
c_update_res
c_update_res
c update res
c update res
c_update_res
c_update_res
c _update res

p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types
p_self, out types

t req v, out names[1])
t, out names[2])
; Q levell, out names[3])
Q level2, out names[4])
; Q level3, out names[5])
, fluxl, out names([6])
, flux2, out names([7])
, flux3, out names([8])



end

file:write("*************************************************************************\n")

file:write ("*****BAIGEM PIRMA IMITACIJOS
DA, T * % % % % ok ok ok o %k o ok ok K %%k ok ok ok X%k ko k X xx kK k ok xx\n\n")
0, "int", 1, "double", 0)
0, "int", 2, "double", 0)

c_run_logic (pump,
c_run_logic (pump,
sigmal = 0

sigmaz = 0

sigma3 = 0

fluxl = 0

flux2 = 0

flux3 = 0

Q levell =0

Q level2 =
Q levelld =
errl = 0
err2 = 0
err3 = 0

t =0

t reqg =0
t predl =

o O

math.huge

t pred2 = math.huge

t pred3 = math.huge

t pain, ok = ¢ _run logic(pain,
req count = 1

t req = t pain

1, "double",

t reqv =0 --

t deliv = 0 --

t deliv last =0

t req pred = t pain --

t req dose = math.huge --

pump _event = 0 -=
delta t deliv = 0 --
dose size = dose size /
dose left = 0 --
t last dose delvi = 0
dose size to deliv =
while t < t max do
t reqv =20
if t req pred <= t_req dose then -- jei
testinis pompos ivyks

dose size --

t req = t req pred

Q level2)

(compart volume * dose parts)

isorinis pompos

ivykis ateina pirmiau nei

pump_event = 1
else
t_req = t_req dose
pump_event = 0
end
min = find min(t_req, t predl, t pred2, t pred3)
file:write("t =" .. £t .. ", £t req =" t req .. ", t predl =" t predl .. ",
t pred2 =" t pred2 .. ", t pred3 =" .. t_pred3 ", min =" min "\n")
file:write("Q levell =" Q levell ", Q level2z =" Q level2 ", Q level3
=" .. Q level3 "\n")
file:write("fluxl = " fluxl .. ", flux2 =" flux2 ", flux3 =" flux3
"\n\n")
if min == 1 then
t =t req
if pump event == 1 then
t reqg v = -10
t deliv, p state, ok = ¢ run logic(pump i, 2, "int", 0, "double",
t)
delta t deliv = (t_deliv - t) / dose parts
if dose left > 0 then
dose size to deliv = dose size - dose size * ((t_reqg dose

- t req pred )/ delta t deliv)
end
dose left =
t req dose =
reqg_count =
t req pred =
sigmal,
"double", dose size to deliv)

dose parts -

req_count +1
math.huge
"double", t,

"int", 1,

fluxl, Q levell, errl, ok =

1

t + delta t deliv

c_run_logic(integl i,

4,
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c run logic(suml i,
"double", Q levell,

"double", Q levell,

sigmal, fluxl, Q levell, errl, ok
4, "double", t, "int", 0, "double", fluxl)
sigma2, flux2, Q level2, err2, ok
4, "double", t, "int", 0, "double", flux2)
sigma3, flux3, Q level3, err3, ok
4, "double", t, "int", 0, "double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigmaz2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
else
t predl = t + sigmal
end
else
t req v = -20
dose size to deliv = dose size
dose left = dose left - 1
if dose left == 0 then
t_req dose = math.huge
else
t req dose = t + delta t deliv
end
sigmal, fluxl, Q levell, errl, ok =
"double", t, "int", 1, "double", dose size to deliv)
if fluxl == 0 then
t_predl = math.huge

c_run_logic(suml i,
"double", Q levell,

"double", Q levell,

if fluxl
t predl

fluxl, Q levell, Q level2, Q level3,
"double", Q level2,
flux2, Q levell, Q level2, ok

4, "double", Q levell,

"double", Q level2)

flux3, Q levell, Q level3,

"double", Q level3)

0 then

math.huge

ok

c run logic(sum3 i,

ok

"double", Q level3)
c_run logic(sum2 i, 3,

3!
c_run_logic(integl i,

c run logic(integ2 i,

c_run_logic(integ3 i,

fluxl, Q levell, Q level2,
"double", Q levell, "double", Q level2,
flux2, Q levell, Q level2,
"double", Q level2)
flux3, Q levell, Q level3,
"double", Q level3)

4’

c_run_logic(integl i, 4,

Q level3, ok
"double", Q level3)
ok c_run_ logic(sum2 i,

3’

ok c_run_logic(sum3 i, 3,

sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i,
4, "double", t, "int", 0, "double", fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i,
4, "double", t, "int", 0, "double", flux2)
sigma3, flux3, Q level3, err3, ok = c run logic(integ3 i,
4, "double", t, "int", 0, "double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t_predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge

else



"int", 2,

"double",

"double",

Q levell,
"double",
"double",
"int", O,
"int", O,

"int", 0,

"int", 2,

"double",

"double",

t pred2 = t + sigma2

end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
end
else
t predl = t + sigmal
end
end
elseif min == 2 then
t = t predl
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4, "double", t,
"double", fluxl)
if t == t pred2 then
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i, 4,
t, "int", 2, "double", flux2)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3 i, 4,
t, "int", 2, "double", flux3)
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml i, 4, "double",
"double", Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c_run logic(sum2 i, 3, "double", Q levell,
Q level2)
flux3, Q levell, Q level3, ok = c run logic(sum3 i, 3, "double", Q levell,
Q level3)
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4, "double", t,
"double", fluxl)
sigma2, flux2, Q level2, err2, ok = c run logic(integ2 i, 4, "double", t,
"double", flux2)
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3 i, 4, "double", t,
"double", flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t_predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t _pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t _pred3 = math.huge
else
t pred3 = t + sigma3
end
elseif min == 3 then
t = t pred2
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i, 4, "double", t,
"double", flux2)
if t == t predl then
sigmal, fluxl, Q levell, errl, ok = c run logic(integl i, 4,
t, "int", 2, "double", fluxl)
end
if t == t pred3 then
sigma3, flux3, Q level3, err3, ok = c run logic(integ3 i, 4,
t, "int", 2, "double", flux3)
end
t pain, ok = c run logic(pain, 1, "double", Q level2)

if t pain > -1 then
if t reg pred == math.huge then
t req pred = t + t _pain
end
end
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Q levell,
"double",
"double",
"int", O,
"int", 0,

"int", 0,

"int", 2,

"double",

"double",

Q levell,
"double",
"double",
"int", O,
"int",

OI

"int", 0,

"double",
Q level2)
Q level3)
"double",
"double",

"double",

elseif min

"double",

t, "int",

t, "int",

"double",
Q level2)
Q level3)
"double",
"double",

"double",

fluxl, Q levell, Q level2, Q level3, ok =

c_run_logic(suml i,

4, "double",

Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c run logic(sum2 i, 3, "double", Q levell,
flux3, Q levell, Q level3, ok = c_run logic(sum3 i, 3, "double", Q levell,
sigmal, fluxl, Q levell, errl, ok = c run logic(integl i, 4, "double", t,
fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i, 4, "double", t,
flux?2)
sigma3, flux3, Q level3, err3, ok = c run logic(integ3 i, 4, "double", t,
flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigma2, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t _predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t _pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t _pred3 = math.huge
else
t pred3 = t + sigma3
end
== 4 then
t = t pred3
sigma3, flux3, Q level3, err3, ok = c run logic(integ3 i, 4, "double", t,
flux3)
if t == t pred2 then
sigma2, flux2, Q level2, err2, ok = c _run logic(integ2 i, 4,
2, "double", flux2)
end
if t == t predl then
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4,
2, "double", fluxl)
end
fluxl, Q levell, Q level2, Q level3, ok = c run logic(suml i, 4, "double",
Q level2, "double", Q level3)
flux2, Q levell, Q level2, ok = c_run logic(sum2 i, 3, "double", Q levell,
flux3, Q levell, Q level3, ok = c run logic(sum3 i, 3, "double", Q levell,
sigmal, fluxl, Q levell, errl, ok = c_run logic(integl i, 4, "double", t,
fluxl)
sigma2, flux2, Q level2, err2, ok = c_run logic(integ2 i, 4, "double", t,
flux?2)
sigma3, flux3, Q level3, err3, ok = c_run logic(integ3 i, 4, "double", t,
flux3)
sigmal = round(sigmal, 4)
sigma2 = round(sigmaz, 4)
sigma3 = round(sigma3, 4)
if fluxl == 0 then
t predl = math.huge
else
t predl = t + sigmal
end
if flux2 == 0 then
t pred2 = math.huge
else
t pred2 = t + sigma2
end
if flux3 == 0 then
t pred3 = math.huge
else
t pred3 = t + sigma3
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end

end

c update res(p self, out types]|

c update res(p self, out types]|

c_update res(p_self, out types]|

c _update res(p_self, out types]|

c update res(p self, out types]|
[
[
[

] 4
01,
11,
21,
31,
c update res(p self, out types[l4]
c _update res(p_self, out types[1l5]
c update res(p_self, out types[16]

’
’

9
1
1
1
1
1
1
1

end
file:write("file logic::run logic() end\n")
file:write ("SIAM KARTUI TIEK\n\n")

end
function find min(a, b, ¢, d)
arr = {}
arr[l] = a
arr[2] b
arr[3] = ¢
arr[4] = d
min = arr[l]
num = 1
for i = 2, 4 do
if min > arr[i] then
min = arr([i]
num = i
end
end
return num
end

function round (number, digits)

t req v, out names[9])
t, out names[10])

Q levell, out names]|
Q level2, out names|

11]

1
Q level3, out names[1l

)

)

)

11)
21)
3])
fluxl, out names[14]
flux2, out names[15]
flux3, out names[16]

return tonumber (string.format("%." .. (digits or 0) .. "f", number))

end

function end work()
file:write ("lua baige darba\n")
file:close()

end
function kill(ok, err msg, method, message)
if ok == 0 then
if err msg == "" then
else
file:write(err msg .. "\n")
end
if methos == "" then
else
file:write (method .." end\n")
end
if message == "" then
else
file:write (message .. "\n")
end
return true
end
return false
end

——***PAGRINDINES FUNKCIJOS PABAIGAX******xxkxxkxx

——kkk Kk Kk Kk Kk KhkKhkKhKhKhhKh Ak khhh Ak khhhkhkhkhhhhhhkhhhhhhhkhkhkhkhkx*k
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