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Sazetak

Cilj ovog rada je Citatelju prikazati mogucnosti koje nudi logicki programski jezik SWI Prolog,
poglavito kada se koristi zajedno sa objektno-orijentiranim jezikom poput Pythona. Prologov
jedinstven nacin koristenja logike otvara nove mogucnoti prilikom kreiranja programskih
rieSenja te moze olak$ati rad i uciniti ga efikasnijim. Na primjeru programa koji igra stratesku
racunalnu igru, bit ¢e prikazani korisni slu€ajevi u kojima je Prologov nacin rezolviranja ucinio

program efikasnijim i smanjio potrebno vrijeme za pretrazivanje i iteriranje kroz program.

KljuCne rijeci: programiranje, SWI-Prolog, Python, PySwip
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1. Uvod

Ovaj rad istrazuje moguénosti izrade programskog rjeSenja primjenom kombinacije
razli¢itih programskih jezika. Kao konkretni primjeri, koriste se objektno-orijentirani jezik,
Python, te logi¢ki jezik, SWI-Prolog. Njihova komplementarnost je omoguéena preko Python
biblioteke poznate kao PySwip koja korisniku omogucuje koristenje Prolog upita kroz sucelje

Python-a.

Prolog i njegove razne iteracije su nesto drugacija vrsta programskog jezika od onih
koji se uglavnom spominju poput Python-a, C++-a, Javascript-a i slicno. Unato€ tome, od
iznimne su vaznosti zbog neizostavne uloge u izradi umjetne inteligencije i programa Kkoji
sudjeluju u procesima odlucivanja. Medu poznatijim primjerima mogu se spomenuti IBM-ovo
super racunalo "Watson", NASA-in sustav "Warren's Abstract Machine" te sve veéi broj

aplikacija koji koristi podvrstu Prologa zvanu "Datalog”.

Suvremeni informacijski svijet sadrzava visoku koli€inu informacija u sebi te se javlja
sve veca potencijalna korist od koriStenja efikasnog logickog programiranja. Uz relativho malo
programskog koda moguce je jednostavno i brzo manipuliranje podacima od kojih su te
informacije izgradene. U ovom radu su, na primjeru programa koji upravlja odlukama unutar

racunalne igre, prikazane neke od mogucnosti koje Prolog otvara.



2. SWI-Prolog

Prolog je logicki, deklarativni programski jezik koji radi na principu predikatne logike
prvog reda. Korisnik definira klauzule (€injenice i pravila) unutar baze znanja te zatim definira
upite koji se izvrSavaju nad bazom znanja i vracaju rezultate koji ispunjavaju sve pretpostavke

upita.

2.1. Primjena Prologa

Zbog svojih moguénosti, Prolog je koristan prilikom razvoja sustava koji manipuliraju
velikom koli€inom podataka prilikom rada te mogu koristiti predikatnu logiku. Programeri koji
razvijaju umjetnu inteligenciju, baze podataka i ekspertne sustave upravo radi toga
upotrebljavaju logi¢ke programske jezike.

2.1.1. Moguénosti SWI-Prologa

Razlog Prologove uspjesSnosti u nhavedenim podrucjima su prednosti koje se ostvaruju
koriStenjem logiCkog programiranja, a nisu dostiZzne koristenjem konvencionalnih programskih
jezika. SWI-Prolog je jedna od mnogih podvrsta Prolog jezika, te je izgradena s namjenom
izrade aplikacija. Kao takva podvrsta, SWI-Prolog dolazi sa prednostima korisnima prilikom

samog razvoja. Prema sluzbenoj stranici SWI-Prologa, te prednosti su:

e Skalabilnost - SWI-Prolog koristi viSedretveni nacin rada tako da moze koristiti
viSejezgrene procesore koji postaju sve ¢eséi na danasnjem trzistu. Jezik takoder
koristi "Just In Time Indexing" sustav koji omogucuje ubrzano pretrazivanje
predikata koji imaju veéi broj klauzula

¢ Unificiranje - kao relativno nova inaCica Prologa, SWI-Prolog koristi visok broj
nadogradniji i ekstenzija koje su razvijene od izlaska inicijalne verzije Prologa. Medu
njih spadaju korisne pojedinosti poput globalnih varijanti, ograni¢enja i tabli¢enja.

e Pristupaénost - SWI-Prolog nudi visok broj razvojnih alata koji se mogu
kombinirati. Medu njima su analiziranje koda, grafi¢ki modul za otklanjanje greSaka
(debugger) te visok broj komplementarnih ekstenzija koje korisnik moze dodavati i
uredivati kako bi olakSao razvoj aplikacija

e Paketi - korisnici mogu kreirati, distribuirati i instalirati raznovrsne pakete za SWI-
Prolog, omogucuju razvojnim programerima i Prolog zajednici da medusobno djele

pakete te da si medusobno olakSavaju daljnje programiranje i rad sa SWI-Prologom



e Fleksibilnost - SWI-Prolog ima sucelja prema razliCitim programskim jezicima,
neka su ugradena, dok se drugima moze pristupiti pomocu razli¢itih paketa. Zbog
toga, Prolog ima visok potencijal za interakciju s drugim programskim jezicima i
koristenje njihovih sposobnosti

o Prenosivost - Razvojno okruzenje prologa zauzima nisku koli€inu prostora, lako i
brzo se moze instalirati na razli¢itim Windows i Linux operacijskim sustavima

e Brzina - stroj (engine) SWI-Prologa je robustan i brz, sposoban kompilirati visok

broj linija u jako niskom vremenskom periodu

Zbog gore navedenih karakteristika, SWI-Prolog je odli¢an i lako upotrebljiv programski
jezik te ga je lako inkorporirati u bilo koji razvojni proces koji zahtjeva njegove sposobnosti.

2.1.2. Ekspertni sustavi

Jedno od podrucja koje moze koristiti moguénosti Prologa su ekspertni sustavi, koji
spadaju pod vecCu grupu sustava temeljenih na znanju. Ekspertni sustavi kombiniraju sve
dostupne podatke kako bi slozili kompleksne probleme. Cilj ekspertnog sustava je da nudi ista
rieSenja koja bi nudio i Covjek koji je ekspert na odredenom podrucju. Prednost sustava je
manjak umaranja i moguénost konstantnog rada bez prestanka te smanjene moguénosti

pogreske.
Prema Merrittu (2000.), ekspertni sustav treba zadovoljavati sliede¢e znacajke:

¢ Unazadno ulan€avanje ili ciljem vodeno razumijevanje - tehnika kojimom se cilj
rastavlja na manje ciljeve koji su laksi za dokazati

o Nosivost sa nepoznatim - sustav treba moéi donositi odluke ¢ak iako nisu precizno
poznate sve Cinjenice

¢ Unaprijedno ulanéavanje ili podacima vodeno razumijevanje - tehnika kojom se iz
pocetnih podataka zaklju€uje problem pomocu ako-onda pravila

e Prikaz podataka - nacin spremanja i pristupanja podacima

o Korisni€ko sucelje - sucelje koje je lako razumljivo krajnjem korisniku

e Objasnjenja - sustav treba moci objasniti kako i zasto je doSao do koje odluke

SWI-Prolog moze ispuniti gore navedene znacajke. Omoguéeno mu je upravljanje
podacima koje eksperti unose prilikom razvoja ekspertnog sustava te njegov logicki nacin
razmisljanja moZze biti koriSten za rezolviranje razli€itih upita na viSe razli¢itih nacina, a proces
razmiS$ljanja moguce je pratiti preko koristenih klauzula i pravila. Zbog svoje brzine i
skalabilnosti, SWI-Prolog nema poteskoca tijekom obrade iznimno visokih koli¢ina podataka

kakve ekspertni sustav zahtjeva.



2.1.3. Inteligentne baze podataka

Jos jedna od potencijalnih problemskih domena SWI-Prologa su inteligentne baze
podataka. U danasnjem svijetu, ljudi sakupljaju svaki dan sve vise podataka te se javlja

problem njihovog spremanja, organizacije i kasnijeg dohvacanja.

Halper i Vasarhelyiju (1991.) su ve¢ 1991. tvrdili kako trenutni oblik spremanja
podataka, unato€ €injenici da se kapacitet medija poveéava s vremenom, nije optimalan te da
ima visok broj potedkoca sa stajalista skalabilnosti. Kao zamjenu za postojece baze podataka,
koje koriste model procesiranja podataka, nudili su koncept inteligentnih baza podataka koje
pokusSavaju replicirati ljudski oblik procesuiranja informacija. Njihove baze podataka prilikom

procesuiranja podataka su trebale imati sljede¢a svojstva:

e Prioritiziranje - baza podataka bi trebala, prilikom konstantnog priljeva podataka, modi
zakljuditi koji podaci su viSeg prioriteta

¢ Nosenje sa nesigurnosc¢u - potrebno je mo¢i prepoznati i preoblikovati podatke u
slu€aju da se pojave u nepoznatom obliku

o Uciti bez ucitelja - baze same nadograduju svoje znanje

e Filtriranje i modeliranje - treba moéi prepoznati i odabrati najrelevantnije podatke
ovisno o upitu

e Brzina- baze moraju biti efikasne prilikom svojeg rada, unato¢ velikoj koli€ini podataka

e Jasnoca - unutarnje strukture tablica trebaju nastati kao rezultat poznavanja vanjskog

svijeta i njegovih potreba

SWI-Prologove sposobnosti mogu se primijeniti prilikom ispunjavanja zatraZenih
uvjeta. Njegova skalabilnost i brzina procesuiranja pokazale su se korisne prilikom
manipulacija i procesiranja podacima. Prepoznavanije, filtriranje i modeliranje mogu se rijeSiti

pomocu Prologove unutarnje logike i mogucnosti rezolviranja.

2.1.4. Umjetna inteligencija

Suvremeno drustvo automatizira veliku koli€¢inu svojih poslova pomocu strojeva.
Glavna prepreka prilikom automacije je napraviti stroj sposoban shvatiti svoj posao jednako
dobro kako bi ga shvatio i pojedini radnik. Kako bi se unaprijedile moguénosti automatizacije i
razvili kompleksniji i sposobniji strojevi, potrebno ih je u€initi inteligentinijima i omoguditi im da

sami donose pojedine zaklju€ke i odluke bez vanjskog utjecaja Covjeka.
Rowe (1988.) tvrdi da umjetna inteligencija ukljucuje:

e komuniciranje izmedu raucunala i Covjeka pomocu ljudskog jezika

e sposobnost racunala da pamti medupovezane Cinjenice



e sposobnost ra¢unala da planira redoslijed dogadaja koji vode do cilja
e sposobnost racunala da nudi prijedloge temeljem pravila
e sposobnost racunala da detekitraju uzorke pomoc¢u kamera

e sposobnost racunala da pokrecée sebe i druge objekte u stvarnom svijetu

Karakteristike SWI-Prologa ga €ine korisnim alatom prilikom ostvarenja gore navedenih
cilieva. Prologov nacin rezolviranja problema pomocu klauzula (&injenica i pravila) ¢ini ga
sposobnim u pamcenju medupovezanih ciljeva i stvaranja redoslijeda dogadaja te nudenju

prijedloga rieSenja temeljem zakljuéenog.

2.2. Programska struktura Prologa

Kao $to je vidljivo iz prethodnog razmatranja logicki jezici poput Prologa su najviSe
koriSteni u razvijanju sustava koji koriste velike koli€ine podataka prilikom svoga rada. Za
razliku od konvencionalnih jezika, u kojima programer kreira algortime koji objasnjavaju kako
obradivati i manipulirati podacima, logicki jezici testiraju veze izmedu samih podataka pomoéu
preddefiniranih pravila. Kako bi razumjeli logicko programiranje, trebamo razumjeti sintaksu

programskog jezika i pripadajuc¢u logiku zaklju€ivanja.

2.2.1. Struktura

Radi razumijevanja Prologovog nacina zakljucivanja, potrebno je poznavati strukturu
jednog Prolog programa. Ukratko, prema Clicksin i Mellish (2003.), programiranje u Prologu
se svodi na tri koraka:

1. korisnik definira €injenice o objektima i njihovim vezama
2. korisnik definira pravila o objektima i njihovim vezama

3. korisnik postavlja pitanja o objektima i njihovim vezama

2.2.1.1. Baza znanja, predikati i klauzule

Svaki SWI-Prolog program ima bazu znanja koja sadrzi klauzule — €injenice i pravila.
Korisnik treba definirati predikate kojima ¢e popuniti bazu. U Prologu, predikati se definiraju
sliedec¢om strukturom:

voli(marko, marina). % Citamo marko voli marinu
s time da je vazno naglasiti da nazivi predikata moraju biti pisani malim pocetnim slovom, a
zavrSavati sa toCckom koja oznacCava kraj Cinjenice. Predikati se medusobno razlikuju osim po
imenu i po svojoj kratnosti, tj. broju argumenata unutar zagrada. Ukoliko se u bazi znanja

pojave dva predikata istog imena, ali razliCite kratnosti, Prolog ¢e ih tretirati kao razli€ite



klauzule. Argumenti unutar zagrada predikata podrazumijevaju razliCite tipove podataka kao
Sto su varijable, atomi, brojevi, strukture i drugi, pri ¢emu je vazno napomenuti da se tipovi

podataka u Prologu zajednicki nazivaju termi.
2.2.1.2. Upiti

Nakon §to su u bazi znanja definirani predikati (klauzule — ¢injenice i pravila), u
interaktivnom dijelu Prologa potrebno je definirati upite koji predstavljaju poseban oblik pravila
koji se postavlja prilikom izvrSavanja programa. Upiti u Prologu rade na principu ispunjavanja
cilieva koji se jo§ zove uskladivanje ili matching. Drugim rije€ima, ako u programu postoje
Cinjenice koje ispunjavaju cilj tada ¢e Prolog odgovoriti ,true“, a u suprotnom ée odgovor biti
Jalse”.

Na temelju prije definirane klauzule u bazi znanja sad mozemo, na primjer, pitati Prolog koga
voli Marko. Upit ima sljededi oblik:

?- voli(marko,Y).

Odgovor glasi:

Y = marina

Drugim rijeCima, Prolog zaklju€uje da Marko voli Marinu.

2.2.2. Formalne metode

Nakon Sto su definirane €injenice i pravila, program mora biti sposoban donijeti pravilan
zaklju€ak iz dobivenog konteksta. U tu svrhu, SWI-Prolog koristi formalne metode, poglavito

metodu logike prvog reda.

U Sirem smislu, prema NASA-inom ¢lanku ("What is formal methods", 2016.), formalne
metode su matematiCke tehnike i alati koridteni za specifikaciju, dizajniranje i verifikaciju
programskih i sklopovskih sustava. Koriste¢i formalne metode, moguce je simboli¢ki ispitati
bilo kakav digitalni dizajn i omoguéiti sigurnost i toCnost koja je omoguéena neovisno o ulaznim
jedinicama podataka. Glavna poteSkoca prilikom koriStenja formalnih metoda je kompleksnost
stvarnih sustava koja bi zahtjevala visoku koli€inu pravila prilikom pretvorbe u simbolicke
sustave. Kako bi se zaobiSle poteSkocCe takvog pothvata, NASA u Clanku predlaze sljedece

korake:

o Koristiti formalne metode samo na visokim razinama dizajna, gdje su svi detalji
ionako apstraktni
o Koristiti formalne metode samo kod kriticno vaznih komponenata

e analizirati digitalne modele gdje su varijable i njihovi dometi snizeni



e analizirati sistemske modele u hijerarhijskom obliku

o automatizirati verifikaciju Sto je moguce vise

Razlog zbog kojega je potrebno koristiti formalne metode je upravo njihova sposobnost
da osiguraju sigurnost neovisno u unesenim varijablama. Ne upotrebljavajuci takve sigurnosne
mjere moze imati katastrofalne posljedice u kasnijem dijelovanju programa i njihovih
funkcionalnosti.

Medu poznatijim neuspjesima nhastalima kao rezultat ne koristenja formalnih metoda u razvoju,
u jo§ jednom svojem Clanku ("Why is formal methods necessary?", 2016.), NASA navodi
nekoliko primjera, medu kojima su:
e neuspjeli let Ariane 5, financijski troSak od $850 milijuna dolara
e kvarovi u radu stroja za radioterapiju izmedu 1985. i 1987., Sto je rezultiralo
predoziranjem Sestero ljudi i smréu dvoje
e kvarovi u tvornici procesora Intel-a koja je u 1995. korporaciju kostala viSe stotina
milijuna dolara

Navedeni sustavi bili su nedovrseni ili su imali neprimjeéene kvarove u radu. Covjekova
sposobnost verificiranja sustava se smanjuje sa poveéanjem sustava. Danasnji sustavi postaju
sve kompleksniji te je potrebno koristiti nove metode verificiranja koje se ne umaraju i ne mogu
pogrijesiti. Pomoc¢u programskijh jezika poput Prologa koji koriste logiku, bilo bi moguce
napraviti verifikacijske sustave koji ne mogu pogrijeSiti. Glavna poteSkoca je izgradnja takvog

sustava do dovoljno detaljne mjere.



3. Python

Druga komponenta istrazena u ovom radu su konvencionalni programski jezici, u ovom
primjeru konkretno Python. Konvencionalni jezici imaju Siru uporabu od logi¢kih te su ¢esce
spominjani i koriSteni u realnim situacijama. Python je, radi svoje relativhe jednostavnosti

koriStenja i upoznavanija, jedan od najpoznatijih programskih jezika od svoje prve inacice.

3.1. Primjena Pythona

Python je poznat kao programski jezik zbog visokog broja prednosti koje njegovo

koristenje nudi. Glavna web stranica Pythona navodi sljedece kao njegove prednosti:

e jednostavnost - sintaksa Pythona je jednostavnija od veéine drugih jezika, no
unato¢ tome nudi veliki broj moguénosti

e veliki broj moguénosti - Python je izrazito fleksibilan te ima veliki broj
dostupnih paketa i okvira (frameworka) koji su laki za instalaciju i uporabu u
buducim projektima

e edukacija - zbog jednostavnosti sintakse, poCetnicima je lako shvatiti i ovladati
kompleksnim programskim idejama

e rasprostranjenost - zbog svoje popularnosti, Python ima veliki broj izvora koji

mogu pomoci korisniku u u€enju njegovog koristenja

Zbog svega navedenog, Python se koristi u razvoju razli€itih aplikacija u raznovrsnim
problemskim domenama. Njegove raznovrsne ekstenzije osiguravaju konstantnu
prilagodljivost trendovima u industriji i moguénost za suradnju i natjecanje sa drugim

popularnim programskim jezicima.

Jedan od primjera usluga koje koriste Python kao glavni programski jezik je
"ForecastWatch.com". Clanak na Pythonovoj stranici je slavi kao jedan od uspje$nih projekata
koji je potpuno napravljen u Pythonu. Programeri iza projekta tvrde kako su Python koristili
zbog njegove jednostavnosti i velike koliine knjizica za sakupljanje, obradu i spremanje

podataka koje su bile dostupne.



3.2. Programska struktura Pythona

Radi razumijevanja kako Python funkcionira i obavlja pojedine zadatke, potrebno je
poznavati njegovu sintaksu i tipove podataka kojima vlada. Kasnije ¢e lakSe biti uoditi kako bi

bilo moguée kombinirati ga sa logi¢kim jezikom poput SWI-Prologa.

3.2.1. Tipovi podataka

Python ima ugradene tipove podataka koje korisnik moze koristiti bez uporabe ikakvih

vanjskih knjizica ili ekstenzija, ti tipovi su:

e numericki - koristeni za zapis razlCitih vrsta brojeva, razlikuju se integeri, floatovi,
long integeri i kompleksni tipovi podataka

e stringovi - koridteni za zapis redoslijeda znakova

o liste/n-torke - dinami¢ni skup stringova, brojeva i drugih lista/n-torki

e rjeénici - skup razli€itih vrijednosti organizirane po principu klju¢-vrijednost

e boolean - zastavice koje mogu imati True ili False vrijednost

Svi navedeni tipovi podataka imaju metode koje se mogu Kkoristiti nad njima, $to
omogucuje korisnicima laku manipulaciju podacima nakon $to ih dohvati. Moguce je

pretvaranje.

Nad numeri¢kim tipovima podataka je moguce vrsiti aritmetiCke operacije poput
usporedivanja, zbrajanja, oduzimanja, mnozenja, dijeljenja, te, ako se uklju€i "math" knjizica s
kojom Python dolazi, provoditi kompleksnije operacije poput faktoriranja, radnje s

eksponentima i sli¢no.

Kao i brojeve, stringove je moguce usporedivati. Buducéi da su stringovi spremljeni u
obliku n-torki, gdje je svaki znak stringa u jednom polju n-torke, mogucée je provoditi operacije
poput trazenja, brisanja, dodavanja i usporedivanja pojedinih vrijednosti polja, $to korisnicima

daje visoku kontrolu nad podacima zapisanima u obliku stringova.

Liste i n-torke sadrzavaju razli€ite elemente unutar svojih polja te omoguéuju korisniku
da sprema podatke u uredne redoslijede koji mu odgovaraju prilikom provodenja samog
programa. Liste je moguce kombinirati s drugim listama, usporedivati ih, mnoziti ih, provjeravati
koje vrijednosti se pojavljuju u njima i slicno. Buduci da su polja indeksirana, korisnik moze
pristupati pojedinim elementima preko njihovog indeksa kako bi direktno upravljao podacima

koji se nalaze unutar njega.



Python kao programski jezik korisnicima nudi visoku koli¢inu kontrole nad podacima
bez ikakve potrebe za dodavanjem vanjskih knjizica ili koriStenjem ekstenzija. Sve postojece
preddefinirane operacije su lake i intuitivne za Koristiti, $to otvara mnoge moguénosti za

koriStenje i kreiranje programa bez visoke koli¢ine potrebnog iskustva.
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3.2.2. lzjave

Izjave su instrukcije koje Pythonov kompilator moze izvrSiti dok prolazi kroz njih. Kako
bi mogao manipulirati podacima, korisnik pomocu izjava raznovrsnim varijablama daje
vrijednosti, a zatim pomocu drugih izjava moze upravljati tim varijablama i provoditi ih kroz
raznovrsne algoritme koje isprogramira.

Prema sluZbenoj dokumentaciji Pythona, program trenutno ima sljedece vrste izjava:

e dodjelneizjave - sluze za dodjeljivanje vrijednosti pojedinim varijablama

e izrazajne izjave - izraCunavaju i ispisuju vrijednosti

e assertizjava - korisne za lovljenje greski prilikom zadavanja tvrdniji

e pass izjava - korisna za rezerviranje mjesta, ne radi nista prilikom izvr§avanja

e defizjava - sluzi za definiranje korisnikovih vlastitih funkcija

e delizjava - rekurzivno briSe vezu izmedu imena varijable i njene vrijednosti

e return izjava - vra¢a zadanu vrijednost kada se izvrSi

e raise izjava - vraca pogreSku, korisna za hvatanje greski

e break izjava - prekida izvodenje trenutne petlje

e continue izjava - skaCe na sljedecu iteraciju petlje bez dovrSavanja trenutne

e import izjava - koristi se za uvodenje vanjskih knjizica u program, ¢ime je korisniku
omoguceno koristenje funkcija i klasa definiranih unutar tih knjizica

e global izjava - deklarira varijablu kao globalnu, ¢ime ¢e ona biti dostupna koriStenju u
trenutnom bloku koda

e nonlocal izjava - povezuje varijablu sa vrijedno$¢u neke varijable koja nije globalna, ali
je ranije definirana

e izjave kontrola toka - sluze za provodenje raznovrsnih petlji, koje se iteriraju dok su
ispunjeni uvjeti koje korisnik definira. Postoje if, for, range, else i while izrazi koji se svi
na razliCite naCine pokrecu pojedine petlje.

Izjave omogucuju korisniku definiranje algoritama i funkcija kroz programski jezik, ¢ime

je mogucée manipuliranje ranije navedenim tipovima podataka.

3.2.3. lzvodenje programa

Kada je program slozen, Pythonov kompilator prolazi kroz sve izjave od pocetka do
kraja python datoteke. Vazno je da sve funkcije i varijable budu definirane prije njihova poziva

unutar samog programa kako bi im se moglo pristupiti.
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4. Medusobna kompatibilnost programa

Svaki programski jezik ima svoje prednosti, ali i svoje nedostatke. lako je Python
jednostavan za koriStenje i ima dostupnu veliku koli€inu knjizica, sporiji je u svojem izvodenju
od programskih jezika poput C-a ili C++-a. SWI-Prolog je koristan prilikom izvodenja formalnih
metoda i brzih iteracija kroz velike koli¢ine podataka, gledaju¢i odnose izmedu objekata, ali ne
nudi mnogo mogucnosti korisniku da manipulira dobivenim podacima te nije efikasan za
definiranja raznovrsnih algoritama. Koriste¢i oba jezika istovremeno, programeri mogu

umanjivati nedostatke i nagladavati prednosti Pythona i SWI-Prologa.

4.1. Usporedba jezika

Kako bismo mogli koristiti oba jezika, potrebno je poznavati i shvatiti njihove razlike.
Python je konvencionalan programski jezik koji se moZze Koristiti za raznovrsne svrhe. Ovisno
0 programeru i njegovom stilu pisanja programa, Python moze biti proceduralan ili objektno-
orijentiran, lako je prilagodljiv situaciji i lagan za koriStenje €ak i pocetnicima. Nasuprot
Pythonu, SWI-Prolog je u potpunosti logiCki jezik koji zahtjeva poznavanje logike prvog reda
za koristenje. Njegovo sucelje je neSto kompliciranije za koristiti te ima manje funkcija koje

programeru pomazu u pisanju.

Oba jezika su fleksibilna sa stajaliSta vanjskih knjizica, programeri i Pythona i SWI-
Prologa mogu medusobno definirati, distribuirati i koristiti vanjske knjizice drugih korisnika.
Oba jezika je moguce urediti i prilagoditi visokim brojem ekstenzija i vanjskih opcija te oba

jezika imaju visok broj razvojnih okruzenja u kojima mogu raditi.

SWI-Prolog ima ograni¢en nacin zapisivanja podataka, prepoznaje jedino stringove i
brojeve te stringovi moraju biti pisani malim slovima (velikim slovima se piSu varijable). Podaci
se spremaju u bazu znanja u obliku atoma i nije mogu¢e manipulirati njima van usporedbi i
ispitivanja veza. S druge strane, Python ima relativno veéi broj zapisivanja varijabli, moze

razaznavati veéi broj razli¢itih vrsta brojeva, a stringove moze prikazivati u obliku n-torki.

Python takoder korisniku nudi relativno veci broj unaprijed ugradenih funkcija za svaki
pojedini tip podataka, €ime je korisniku olak§ano utjecati na ulazne i izlazne jedinice prilikom
rada s njima. SWI-Prolog, iako ima neke ugradene funkcije, je manje intuitivan i teZe je koristiti

se njegovim sposobnostima.

Izrada algoritama za filtriranje i prepoznavanje podataka je teza u Pythonu, od korisnika
se zahtjeva da definira veliki broj funkcija radi raspoznavanja unesenih podataka. SWI-Prolog,

koristeci glediste logike, moze lakSe prepoznati unesene vrijednosti i odluciti kako ih iskoristiti
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bez potrebe za izradom velikih koli€ina funkcija i algoritama. Korisnik samo treba pravilno

definirati i kombinirati upite kako bi program znao kako vladati ulaznim tokom podataka.

Buduci da oba jezika imaju prednosti i nedostatke, prilikom rada je potrebno podijeliti
poslove ovisno o programskom jeziku koji bi ih bolje obavljao. Kako bi razvojni programeri bili
u mogucénosti razaznati koji zadaci bi bolje pristajali kojem jeziku, potrebno je da dobro poznaje

sposobnosti i moguénosti koje su mu dostupne.

4.2. PySwip

Kako bi se kombinirali Python i SWI-Prolog u radu, potreban im je most koji ¢e
osposobiti koristenje jednog jezika unutar drugog. PySwip je Python paket koji sluzi kao most
izmedu Pythona i SWI-Prologa, ¢ime je omoguéeno pristupati SWI-Prologovim funkcijama
unutar Python programa. Kako bi se koristio, PySwip je potrebno instalirati pomo¢u Pythonove

Pip skripte i zatim pomocu "import" izraza uvesti pyswip knjizicu u sam program.

Prema sluzbenoj stranici projekta, PySwip trenutno omoguéujue postavljanje SWI-
Prologove upite unutar Pythona. Korisnici mogu stvarati vlastiti bazu znanja unutar samog
Python programa pomocu PySwip-ove Prolog klase ili mogu konzultirati postojec¢e Prologove

(.pl) datoteke u slu€aju da se nalaze u istoj datoteci kao Python program.

Zahvaljuju¢i PySwip-u, korisnici mogu lako inkorporirati SWI-Prologove moguc¢nosti
preko Pythonovog razvojnog okruzenja. Ovakav sastav omogucuje istovremeno koristenje
obaju jezika kako bi se koristile njihove prednosti. Pythonove sposobnosti obrade podataka i
fleksibilnosti glede koriStenja korisnicima omogucuju korisnicima da prezentiraju podatke u
drugadijim oblicima i manipuliraju njima na vise nacina. SWI-Prolog omogucuje Pythonu brzu
pretragu, spremanje i dohvacanje tih podataka te Stedi vrijeme prilikom kompiliranja i
izvrSavanja samog programa, Cime Stedi resurse i Cini cjelokupno programsko rjeSenje
efikasnijim.

PySwip se moze kombinirati i sa ostalim Pythonovim knjizicama, ¢ime je moguce
koristiti SWI-Prologove sposbnosti koristiti za razli€ite projekte raznovrsnih problemskih

domena.

Ovakvim medudjelovanjem moguce je stvarati jednostavnije i sposobnije sustave koji
rjeSavaju kompliciranije i slozenije zadatke te pokrijvaju veci broj podrucja, a istovremeno
korisnicima smanjuju koli¢inu posla i povecavaju brzinu izvodenja programa te njegovu

Citljivost i kasniju nadogradivost.

13



5. Prakti€ni primjer - automatizirano igranje

racunalne igre

Kao primjer aplikacije koja koristi moguc¢nosti SWI-Prologa i Pythona, napravljena je
aplikacija koja automatizirano igra racunalnu igru Darkest Dungeon. Pythonove moguénosti
koristene su radi sakupljanja informacija i upravljanja miSem i tipkovnicom, a SWI-Prolog je

korisSten u svrhe dono3enja odluka o sljede¢em potezu koji se treba izvrSiti u igri.

5.1. Problemska domena - Darkest Dungeon

Darkest Dungeon je igra na poteze u kojoj igra¢ upravlja timom od &etiri lika i navigira
ih kroz razli€ite tamnice i protiv raznovrsnih neprijatelja. Igracu je cilj odrazti likove u Sto boljem
stanju dok prolaze nivoe, a da istovremeno sakuplja $to viSe blaga i troSi §to manje resursa.

Cesto treba riskirati ako Zeli dovrsiti nivo ili ispuniti zadatak.

Igrac€ tijekom nivoa treba paziti na fizicko i mentalno zdravlje svojih likova, drzati
svjetlinu na dovoljno visokoj razini, pokuSavati deaktivirati zamke, pravilno reagirati na razli€ite
predmete na koje nailazi u okoliSu te koristiti stvari iz inventara na njima kako bi dobio pozitivhe
rezultate. U slu€aju da se nade u borbi sa neprijateljem, igrac treba strateski birati mete kako
bi u Sto krace vrijeme i uz $to manje poteSkoca pobijedio u borbi i o€uvao likove u dovoljno
dobrom stanju da nastave istrazivati. Kako se napreduje kroz nivo, broj resursa dostupnih
igraCu se smanjuje, nivo stresa na likove se povecava te je sve teze odrzavati ekipu u zdravom

stanju.
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5.2. Ciljevi programskog rjesenja

Program bi trebao moci kretati se kroz prolaze tamnice i pravilno reagirati na situacije
u kojima se nalazi:

e traziti pravilne puteve kroz hodnike
e drzati razinu svjetline na odredenoj razini
o lijeciti likove od razli¢itih vrsta negativnih statusa koje mogu dobiti
e birati pravilne mete unutar samih borba
e prioritizirati pravilne neprijatelje u borbi
e organizirati inventar tijekom prolaska kroz tamnicu
Neke cilieve moguce je jednostavno izvrSiti u sklopu samog Pythona, ali za biranje

neprijatelja i interakcije sa predmetima u okolini, lakSe je koristiti SWI-Prologove baze

znanja i procese zakljucivanja.

(leanse

Complete 100% of room battles

X

oooooo
Vane W @
N

1 1

Slika 1 — Prikaz kruga borbe
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5.3.  Razvoj aplikacije

Aplikacija je sloZzena kombiniranjem programskih jezika SWI-Prolog i Python. Prilikom
razvoja, uz PySwip, koriStena je nekolicina drugih Python knjizica u svrhu identificiranja

informacija na ekranu i koristenja raCunalnog misa i tipkovnice:

o pydirectinput, pyautogui, ahk - knjizice za upravljanje pokretima misa,
tipkovnice i pritiscima na tipke tipkovnice. ahk je knjizica AutoHotKey programa,
koiji je bio potreban za upravljanje tipkama misa

e time - ugradena knjizica Pythona, ponekad se na ekranu odvijaju animacije koje
dugo traju, pa je potrebno koristiti sleep funkciju

e numpy, pyscreenshot, pyimagesearch, PIL - knjiZice za slikanje ekrana,
uredivanje slika i lociranje pojedinih uzoraka na njemu. Ove knjizice su koristil
za prepoznavanje predmeta na ekranu

e pytesseract - knjiZica za prepoznavanje teksta

Koristec¢i Pythonove knjiZice razli€itih programa, bilo je moguée sakupljati informacije i

podatke koji su dostupni na ekranu.

Na primjer, "imagesearch" knjizica uzima sliku ekrana i na njoj trazi uzorke koje joj
korisnik zadaje. Kako bi je se koristilo, potrebno je imati raniju sliku na kojoj se nalazi uzorak.
Funkcije najéeSce koriStene u izvodenju programa su bile "imagesearch”, "imagesearcharea"
i "imagesearch_from_folder". Prva funkcija uzima dva argumenta, putanju do slike koja se trazi
i preciznost, a kao rezultat vra¢a X i Y koordinate gornjeg lijevog kuta slike ako je pronadena,
a [-1, -1] ako slika nije pronadena. "imagesearcharea" jo$ prima dodatne argumente kojima
korisnik moze specificirati koji dio ekrana se pregledava. "imagesearch_from_folder" trazi sve
slike koje se nalaze u pojedinoj mapi i vraca popis svih slika sa X i Y koordinatama ako su

pronadene ili [-1, -1] ako nisu.

Neki dijelovi programa ne zahtijevaju veliku koli¢inu odlu€ivanja te ih je moguce rijeSiti
pomocu jednostavnih Python ako...onda petlji.
Moguc¢nosti SWI-Prologa su koristene najviSe prilikom interakcija sa predmetima u

okoliSu i same borbe, ali bio je koridten i kao normalna baza podataka za ¢uvanje znanja o

koordinatama heroja i neprijatelja te drzanja inventara.
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5.3.1. Definiranje heroja

Prilikom pocCetnog pokretanja, program pregledava sve pozicije heroja i zapisuje

njihove znacajke. Pomoc¢u Pythonovih funkcija, program pozicionira pokaziva¢ miSa pomocu

unaprijed definiranih vrijednosti na sve Cetiri pozicije heroja i sakuplja podatke o njima.

Fegrauld

DODGE
PROT

Slika 2 — Prikaz pocetne sobe misije

Kada je pozicioniran na pojedinog heroja, program pomocu "imagesearch_from_folder"
funkcije saznaje o kojem heroju je rije€ tako da trazi njegovo ime negdje na ekranu. Kada je
heroj odabran u igri, naziv njegove klase bit ¢e desno od njegova portreta, te ¢e ga tu locirati

funkcija.

ldef findCurrentCharacter ():
global currentCharacter
global p

results = str(imagesearch from folder("./imagesForTheProgram/CharacterStuff/Portraits/",0.9))
print ()

results = results[2:]

results = results[:len(results)-1]

1listOfResults = results.splic(”, "y
time.sleep(0.1)
listCOfResults [i.zeplace("./ 1 ForTheProgram,/CharacterStuff/Portraics/", "") for i in listOfResults]

listOfResults = [i.replace("_pic.png'", "") for i in listOfResults]

print()
filteredList = []
1 for j in listOfResults:
1 if 3.split(": ")[L] != "[-1, -1]":

filteredList += [J]

1 for k in filteredList:
currentCharacter = k.splitc(":"} [O]

Slika 3 - findCurrentCharacter funkcija
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Jedini rezultat Cije vrijednosti neCe imati [-1, -1] vrijednost bit Ce rezultat slike heroja Cije
ime se trenutno nalazi na ekranu. Filtrirajuéi popis i koristec¢i Pythonove funkcije, string dobiven
iz funkcije se smanjuje na samo ime lika, koje se zatim sprema u globalnu varijablu
"currentCharacter"”

Kada je pronaden odredeni heroj, potrebno je saznati koji su mu trenutno dostupni
potezi. Ponovno se poziva "imagesearch_from_folder" koja cilja specificnu mapu u kojoj se

nalaze samo ikone sposobnosti odredenog lika.

|def findCurrentCharactershbilities():
global currentCharacter
global currentCharacterAbilities

if currentCharacter == ""
pass

else:
currentCharacterfbilities.clear()
results = str{imagesearch from folder("./imagesForTheFrogram/Character3tuff/"+currentCharacter+”/" ,0.8))
results = results[2:]
results = results[:len(results)-1]

1listCfResults = results.split(”, ")

time.sleep(0.2)

listOfResults = [i.replace(”./i rTheProgram/CharacterStuff/"+currentCharacter+”/"+currentCharacter+” ", "") for i in listOfResults]
1istOfResults = [i.replace(".pn nny for i in listOfResults]

print ()

filteredList = []

for j in listOfResults:
#print(j.splic(": ")[1] = "[-1, -1]"
#print(j.spl "
if j.split(": ")[1] 1= "[-1
filteredList 4= [j]

counter = 0
for k in filtersdList:
counter = counter + 1

for k in filteredList:
#print (k)
currentCharacterAbilities.append (k)

Slika 4 - Funkcija za dohvacanje pojedinih sposobnosti lika

Ponovno se dobiveni popis filtrira kako bi ostali nazivi samo poteza Cije ikone su
pronadene na ekranu te se zatim njihovi nazivi spremaju u globalnu listu sposobnosti.

Kada su sakupljeni svi heroji prikazani na ekranu i njihove sposobnosti, vrSi se petlja
tijekom koje se sve vrijednosti iz globalnih n-torki unose u bazu znanja SWI-Prolog dijela
programa.

for hero in &allCharacters:
forAdding = "currentlyAvailableCharacters(" + str(hero[0]) + ", " + hero[l] + ", "+ hero[2] + ", "+ hero[3]+ ", "+ hero[4]+")"
p.assertz (forAdding)
print (forAdding)
for 1 in range(firstSkill, firstSkill + 4):
forAdding = "currer bleSkill=s(" + hero[l] + ", " + allSkills[i] + ™)}"
print {forkdding)
p.assertz(forRdding)

firstSkill = firstSkill + 4

Slika 5 - Unos svih heroja i njihovih sposobnosti u bazu znanja

Kako bi heroji bili uneseni u bazu znanja, proglasena je varijabla p kao instanca Prolog
klase. Klasa ima definiranu operaciju "assertz()" koja sluzi za dodavanje predikata u bazu

znanja. Kada je predikat postavljen u bazu znanja, moguce mu je pristupati pomocu upita u
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kasnijim dijelovima programa. Buduci da se operacije "assertz" i "retract” mogu koristiti tijekom

koriStenja programa, sve u bazi znanja je automatski dinamicno.

5.3.2. Upravljanje inventarom

Baza znanja SWI-Prologa lako se moze koristiti i za informacije o inventaru. Najprije je
potrebno definirati sve vrste predmeta koje je moguce imati u inventaru.

def defineValuakbleItems() :
glokal p
valuableItem = Functor ("valuablelItem™, 2)
valuehndHowManyS5tacks = Functor (™ AnC

of
o

valueanso

=

.asgertz ("valuakbleltem(goldl,

.assertz ("valuakbleltem (gold2,
.assertz ("v
.BsSgertz (v
.asgertz (v
.assertz("v
.assertz ("v
.BsSgertz (v
.assertz ("v
.assertz ("v
.assertz ("v
.asgertz ("v
.assertz("v
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Slika 6 - Definiranje vrijednosnih predmeta
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ldef definsItems():
global p

P

P

P.

P

P.

p.asserctz ("1

p.assertz("item| bs) ™)
p.assertz("item(ske A |
p.assertz("item(h ¥
p.assertz("item(la
p.assertz ("1

P.asgertz("item
p.assertz("item| )]
p.assertz("icem(d 3 )
print{"Items defined™)

|def defineHeirlooms():
global p
item = Functor ("heirloo
p.assertz("heirloo
p.assertz ("t
p.assercz ("
p.assertz("h

print ("Heirlooms defined™)

|def definefuestItems {):
global p
gquestItem = Functor ("
.aggertz ("ques
.assertz("q
.aggertz ("o
.assertz ("o
.agsertz ("
.assertz ("
.agssertz ("
.assertz ("o
.assertz("gquestlitem(on

s o I B o I o B B o L R

print("Cuest items defined")
Slika 7 - Definiranje preostalih vrsta predmeta
Vazno je pravilno definirati razliite vrste predmeta kako program kasnije ne bi odbacio
nesto $to je potrebno za izvrSavanje zadatka ili predmet koji bi mogao biti koristan pri lijecenju
heroja ili koriStenju na razli€itim predmetima u prostoru.
Kad god se odvija interakcija sa inventarom, program poziva funkciju za dodavanje

predikata u bazu znanja.

Jdef whatsInTheInventory () :
removeEverythingInInventory ()
pressInventory ()
addSomethingGroup ("CusstStuff™)
addSomethingGroup {"InventoryStuff™)

addSomethingGroup {"ValuableStu
5 addSomethingGroup ("H 1

Slika 8 - Funkcija za pregledavanje predmeta u inventaru
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def addSomethingGroup (theStuffThatsBeinghdded) :
results = str(imagesearch from folder("./imagesForTheProgran/"+theStuffThatsBeinghdded+™/™, 0.3))
results = results[2:]
results = results[:len(results)-1]
listCQfResults = results.split(”, ")

listOfResults = [i.replace(".
listOfResults = [i.replace(".t

TheFrogram/"+theStuffThatsBeinghdded+”/ "+theStuffThatsBeinglAdded+” ", "") for i in listCfResults]
"y for i in listOfResults]

filteredlist = []

for j in listCfResults:
if j.splic(": ")[1] !'= "[-1, -1]":
filteredList += []]

filteredList2 = [i.split(":")[0] for i in filteredList]

for k in filteredList2:
print (k)
addToInventory (k)

Slika 9 - Funkcija za pronalaZenje predmeta na ekranu
ldef BHOToInwventory (thingToldd) :

global p
p-assertz ("playerHas ("+thingToldd+™) ")

Slika 10 - Funkcija za dodavanje predmeta u bazu znanja

Ponovno se koriste funkcije imagesearch knijizice kako bi se locirali predmeti koji se
nalaze u inventaru. Pretraga se vrSi posebno nad predmetima razliitih vrsta, ali svi predmeti
se na kraju u bazu znanja dodaju pomoc¢u predikata "playerHas()". Kasnije je predmete u
inventaru moguce Koristiti prilikom interakcija s "curioima" i pri lije€enju likova.

Prilikom sakupljanja raznovrsnih blaga i drugih predmeta tijekom misije, moze doci do
manjka mjesta u inventaru. U tom slu€aju je potrebno odbaciti neki predmet kako bi bilo
moguce pokupiti trenutno ponudene bolje predmete. Prilikom biranja predmeta koji ¢e se
odbaciti, poziva se Python funkcija koja trazi predmet najmanje vrijednosti. Nije moguce

odbaciti "quest” predmete jer su oni potrebni za izvrS8avanje trenutne zadace.
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Jdef kickLeastValuableThing():
somethingKicked = False

valuableItem = Functor ("valuakblel
heirloom = Functor{"heirlocom™, 2}
playerHas = Functor{"plaverHas
valueindHowManyStacks = Functor ("valuseindHowMa

genre = FU T
bestToEick = ""
worthOfMostEickakble = 10000

X
¥
Z

Variable ()
Variable ()
Variable()

I Querv(playerHas (X)), valuakleltem(X, wvalueindHowManyStacks(Y, Z}))
% while g.nextSclution():
= if int(Y.wvalue) *int(Z.value) < worthCfMostEickakle:
worthOfMostEickable = int(Y¥Y.value)*int(Z.wvalue)
bestToEick = str(X.value)
= genre = "valuakle"

d.closefuery ()

- if bestToKick == "":

worthOfMostEickakble = 5

g = Quervi(playerHas (X)), heirloom(X,Y))

% while g.nextSolution():

5 if int(Y.value) < worthOfMostEickakle:
worthOfMostEickakle = int(Y.wvalue)
bestToEick = str(X.value)

= genre = "heirloom"

= g.closeguery ()

= if bestToEick = "":

g = Query(playerHas (X)), item(X))
= while g.nextSolution():
bestToEick = str(X.value)

[ genre = "item"

= Jg.closeQuery ()

print (bestToEick)
Slika 11 - Funkcija za biranje najmanje vrijednog predmeta

Funkcija za izbacivanje prvo traZi vrijednosni predmet u inventaru te ¢ée izbaciti onaj €ija
potencijalna vrijednost je najmanja (vrijednosni predmeti iste vrste se mogu slagati u stogove
do odredenog broja). Izbacivanje pocinje od trazenja vrijednosnih predmeta jer oni ne igraju
nikakvu ulogu tijekom provodenja same misije.

Ako nije naden neki vrijednosni predmet, postavlja se upit koji trazi "heirloom"
predmete. Oni takoder ne ispunjavaju nikakvu ulogu tijekom izvodenja same misije, ali su dosta
rijedi te se koriste za unaprijedenje drugih mehanika igrice van samih misija pa ih je korisno

zadrzavati.
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Sljedeci predmeti koji se biraju za izbacivanje su normalni predmeti koji imaju svrhe

tijekom same misije. Njihovim izbacivanjem se onemogucuju pojedine interakcije koje bi se

mogle pokazati korisne pa su zato na samom kraju.

Kada je odabran predmet za izbacivanje, jednostavno se poziva "retract()" operacija

kojom se predmet mice iz inventure, a ubacuje se predmet koji ¢e zauzeti njegovo mjesto.

ldef removeFromlInventory (item) :

global p
p.retract("playerHas ("+itemt+" ) ")

Slika 12 - Funkcija za brisanje predmeta iz baze znanja

5.3.3. Interakcije s predmetima (curioima)

Dok se heroji kre¢u kroz hodnik, imaju prilike nai¢i na razne predmete u okoliSu,

predmeti imaju Sanse sadrzavati razliCite vrste potrepstina i blaga ili mogu imati negativne

posljedice za lika koji ih aktivira. Igra¢ ima opciju koristiti predmete iz svojeg inventara kako bi

garantirao da ée rezultat interakcije biti pozitivan. Predmeti reagiraju samo na odredene stvari

iz inventara dok ¢e druge biti potroSene bez ikakvog utjecaja. Interakcije i veze izmedu

dredenih predmeta iz okoliSa i predmeta iz inventure mogu se definirati u SWI-Prologovoj bazi

prilikom pokretanja programa.

L o T s s L L

s o B s L

U
assertz{"curio (dinnerCart) ™)
.assertz("curic |
.assertz("cu
.A853ertz ("cu
.assertz("curio (pile0f
.assertz ("curio (pil

Slika 13 - Dodavanje predmeta u SWI-Prolog bazu

.asgsertz("itemiantivenom) ™}
.assertz("iter
.assertz("item(medicinalHerbs) ")

andages) ")

.assercz{"item(skeleconEey) ")
assercz({"item(holyWater) ™)

assertz({"item(laudar
.assertz({"item(torch)

Slika 14 - Dodavanje inventarskih predmeta u SWI-Prolog bazu
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.asserte("curiocAndWhatWorksOn
.assertz("curic
.assertz("curic

.assertz("cur

.assertcz ("
.assertz ("
.assertz ("ot
.assertz("curic

agaarte IMard aAlnAdTha T Ay e lm

b B o B o I o I o B B ML

Slika 15 - Dodavanje odnosa izmedu pojedinih predmeta, te vrstu rezultata koji se dobiva njihovom interakcijom

Who knows what

oooooo ooo000

Slika 16 — Prikaz detektiranja predmeta u prostoru/“curio™

Python pomoéu imagesearch knjizice detektira da se na ekranu otvorio prozor sa
ponudenim opcijama. Imagesearch funkcija traga za sli¢Gicom ruke. Ako je ruka locirana,
pokrece se "imagesearch_from_folder" funkcija koja usporeduje sve slike iz zadane mape sa
trenutnim ekranom (zbog fonta u igrici, knjizica za detektiranje teksta je Cesto grijesila prilikom
pretvaranja slike u tekst). Funkcija prepoznaje uzorak "Giant Oyster"-a i vraca X i Y koordinate
gornjeg lijevog kuta te slike. Slika u samoj mapi je nazvana po predmetu te ¢e uz ime slike
stajati pozitivhe koordinate. Filtriranjem popisa moguce je izvu¢i samo ime slike i tako saznati

o kojem predmetu je rijec.

24



Dobiveni predmet iz okoliSa ("curio") se prosljeduje u funkciju koja stvara upit. Upit u
bazi znanja trazi predmet koji ima pozitivnu interakciju sa danim "curiom" te provjerava postoji
li taj predmet u korisnikovom inventaru.

Stvaranje upita u Pythonu zahtjeva od korisnika da proglasi sve predikate i njihove

arnosti prije nego li ih spaja. Klasa "Query" ima funkciju "nextSolution()" koja vrac¢a jedan

def checkIfYouHaveWhatYouleedForCurio(investigatedCurio):
curioc = Functor("cua
curioAndWhatWorksCnIt = Functor ("curicindWhatWorksCOnIt™, 3)
playerHas = Functor ("playerHas",1)

X = Variakle()

itemMeeded = "
g = Query(curio(investigatedCurio), curiofndWhatWorksOnIt (investigatedCurio,X,"positive"), playerHas (X))

while g.nextSolution():

itemMeeded = str(X.value)
g.closeQuery()

return itemNeeded
Slika 17 - Prolog upit preko Python funkcije
rezultat koji odgovara svim napisanim uvjetima. U slu€aju da korisnik nema potrebni predmet
u inventaru, funkcija vra¢a prazan string.
Ako korisnik ima potrebni predmet, program ce tragati za njegovom slikom, dobiti njene

koordinate kao rezultat te proslijediti koordinate funkciji koja upravlja miSem.

Desni klik na predmet ga iskoridtava i garantira pozitivhu interakciju sa "curiom".

def useltemCnCurio(item):
results = imagesearch("./imagesForTheProgram/InventoryStu
if results[0] = -1:
rightClickMouse (results[2]+5, results[Ll]+5)
Slika 18 - Funkcija za pretragu slike pojedinog predmeta

nventoryStuff "+Hitemt".png")

Treasure!

Yours for the taking

Slika 19 — Prikaz rezultata koristenja dobrog predmeta
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5.3.4. Borbe s neprijateljima

Kretanjem kroz tamnice, heroji Cesto nailaze na neprijatelje koje je potrebno poraziti
kako bi se nastavilo sa istraZivanjem. Neprijatelji takoder dolaze u grupama te svaki ima svoje
napade. Neki neprijatelji, zbog potencijalne Stete koje mogu nanijeti, su od veceqg prioriteta za

napasti od drugih.

Skirmish

Complete 100% of room

]

00000000 | oooooo
2 Feecoth f»

Slika 20 - Heroji nailaze na neprijatelje
Heroji imaju raznovrsne poteze koji mogu ja¢ati druge Clanove u grupi, Stititi druge
Clanove grupe, lijeciti druge Clanove grupe, napadati neprijatelje, oSamucivati neprijatelje ili

slabiti neprijatelje. Potrebno je odrzavati zdravlje grupe, ali i istovremeno napadati neprijatelje.

Kako bi program znao $to uciniti, potrebno je prije pocetka definirati sve vrste heroja,

sve njihove napade te domete njihovih napada.

.assertz("charac
.assertz("characte
.assertz ("ck
.assertz("charac
.assertz ("characte
.assertz ("charac
assertz ({"charac
assertz ("characte
.assertz("charac
.assertz("charac
.assertz ("ck
.assertz("cha

Lo B o T B o T L o o O L O

Slika 21 - Potezi "houndmaster" heroja
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p.assertz{"usableFromPosition (hounds Bush, 2,4 1,491™)
D.assertz("us FromPcC u 1,4 1,49)™)
p.assertz {"usakbleFromPFosi 1,494, 1,4)™)
p.assertz ({"us=a =FromPos 1,49)™)
p.assertz (™ =FromPosi L2, 1,.4)™)
p-assertz ({"usableFromPosi 2,4, 1,4)™)
p-assertz ("usableFromPosi 2 1,3)™)

Slika 22 - Dometi "houndmaster"ovih poteza, prva dva broja su donja i gornja granica pozicija iz kojih se moze koristiti
potez, dok su druga dva pozicije na koje se moze koristiti.

Nakon pokretanja programa, prije obavljanja bilo koje druge aktivnosti, program ¢e
pregledati sve postojeée heroje i, pomocu "imagesearch" i "imagesearch_from_folder"
funkcija, zakljuciti koji heroji se nalaze u grupi i koji potezi su im dostupni.

Unutar same borbe, na pocetku kruga pojedinog lika, program trazi Zutu oznaku koja

se nalazi ispod heroja Ciji je trenutni red.

t]::::::::::::i:i

o0oooo

Slika 23 - Zuta oznaka heroja

Pomodu lokacije oznake, program zaklju€uje u kojoj poziciji se heroj nalazi. Prvo se
provodi funkcija koja dohvaca sve poteze koje heroj moze provesti iz te pozicije.

ldef whatSkillsCanTheyUse (character, position):
currentlyaAvailakleCharacters = Functor("currentlyiAvailakbleCharacters™, 5)
characterfikbility = Functor("c
usakleFromPosition = Functor (™
currentlyAvailakleSkills = Functor("cu

print (character)

Ahility = Variabkble ()
MaxHealth = Variable ()
CurrHealth = Variable ()
Stress = Variabkle ()
AbhilityType = Variable()
LowFrom = Variable ()
HighFrom = Variable()
LowTarget = Variable ()
HighTarget = Variabkle ()

usakleMoves = []

] g = Ouery({currentlyaAvailableSkills (character, Ability),
usakbleFromPosition (Akility, LowFrom, HighFrom, LowTarget, HighTarget),
characterfbility(character, Akility, AkilityType))
| while g.nextSoclution():
fromWhereLow = int(LowFrom.get_wvalue())
fromWhereHigh = int (HighFrom.get value()})
| if fromWhereLow <= position and fromWhereHigh >= position:
usableMoves.append ([str(Akbility.value) , str(fibilityType.valus)])
d.closeQuery ()

return usableMoves

Slika 24 - Upit koji vraca dostupne poteze
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Kao ulazne argumente, funkcija uzima naziv heroja Ciji je trenutni red i njihovu poziciju.
Upit najprije pregledava trenutno dostupne poteze tom heroju (za koje je saznao tijekom
inicijalnog pregleda svih heroja prilikom pokretanja programa), za svaki potez pregledava
njihove domete i pregledava kojem heroju pripada. Unutar "while" petlje se u n-torku umecu
svi potezi koji su upotrebljivi iz trenutne pozicije te se n-torka vraéa prilikom izlaza iz funkcija.

Ako se medu vraéenim potezima nalazi neSto upotrebljivo na herojima provodi se
funkcija koja dohvaca vrijednosti trenutnog zdravstvenog stanja svih heroja te, ako je itko ispod
zadane granice, lije€i se onaj koji je u najlosijem stanju.

Za napade medu vracenim potezima, provodi se jo§S jedan upit koji bira kojeg
neprijatelja je najbolje napasti. Neprijatelji u zadnje dvije pozicije Cesto imaju napade koji mogu
slabiti heroje ili jacati druge neprijatelje, a istovremeno su laksi za poraziti od ¢esto oklopljenih
neprijatelja u prednjim pozicijama.

Prije provodenja upita, program provodi jo$ jednu imagesearch funkciju pomocu koje

saznaje pozicije i oklopljenost neprijatelja te ih sprema u Prologovu bazu.

|de ndStats(positions):

[1
currentPosition0fSkull = [0,0]
oldPosition0fSkull = 0

number = 0

enemies

canStress = ""
hasProt = ""
isCorpse = ""

for position in positions:
moveTo (position[l], position[2])
currentPositionC0fSkull = imagesearch(”.
protection = imagesearch(”.
stress = imagesearch(”.
corpse = imagesearch(”.
| if protection[0] '= -1 and protection[0] > 945:
hasProt = "prot”
| else:
hasProt = "no prot”

| if stress[0] 1=
canStress = "stresz"

| else:
canStress = "no stress"

| if corpse[l] ==
isCorpse = "notCorpse"

| else:
isCorpse = "isCorpse"

| if currentPositionCfSkull[0] !'= oldPositionCfSkull and currentPositionCfSkull[0] !'= -1:
number = number + 1
o0ldPositionCfSkull = currentPositionCfSkull[0]

enemies.append ( [nunker, position[l], position[2], hasProt, canStress, isCorpse])
else:
pass

return enemies

Slika 25 - Funkcija koja prolazi kroz neprijateljske pozicije i pregledava njihova svojstva.

Kada su poznati svi dostupni potezi heroja i sve dostupne mete, provodi se Prolog upit

koji trazi najpovoljniju metu.
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ldef whoTohttack(skill):
returnMe = ["", [0,0]11
usableFromPosition = Functor ("
currentEnemies = Functor("curr

LowFrom = Variakle ()
HighFrom = Variabkle()
LowTarget = Variable ()
HighTarget = Variable()
PositionCfEnemy = WVariabkle ()
Xcoordinate = Variable()
Ycoordinate = Variable()
Stress = Variable()
Prot = Variable()
Corpse = Variakle()
potentialVictims = []
| g = Query(usableFromPosition(skill[0], LowFrom, HighFrom, LowTarget, HighTarget),
currentEnemies (PogitionOfEnemy, Xcoordinate, Ycoordinate, Prot, Stress, Corpse))
| while g.nextSolution():
ToWhereLow = int(Lowlarget.get_valus())
ToWhereHigh = int(HighTarget.get_vwvalue(})
position = int(PositionCfEnemy.get_values())
if ToWherelLow <= position and ToWhereHigh >= position:
potentialVictims. append ([int (PositionOfEnemy.value) , int (Xcoordinate.wvalue), int(Ycoordinate.wvalues)])
g.closeQuery ()
list = []
| for victim in potentialVictims:
list.append([skill[C], [victim[l], wictim[2]]11])
print (list)
return list

Slika 26 - Upit za trazenje mete

Funkcija za svaki dostupni potez vraca popis sa imenom tog poteza i koordinatama
neprijatelja na kojima se potez moze Koristiti. Program bira potez sa vrha i izvrSava ga, najprije
pomocu naziva napada, preko imagesearch funkcije, dohvati koordinate ikone napda, pritisne
ikonu napada, a zatim se pokaziva¢ miSa pomice na koordinate iz popisa na kojima se nalazi
neprijatelj i stiS¢e se na njega.

Ovaj proces se ponavlja za svakog heroja dok borba nije gotova, nakon Cega se

nastavlja sa istraZivanjem.

5.4. Nedostaci i moguéa poboljSanja

Aplikacija nema direktne komunikacije sa programom, ve¢ je sve provedeno pregledom
ekrana, korisnik ne moze obavljati druge poslove u pozadini tijekom njenog izvodenja. Zbog
koriStenja imagesearch funkcija, potrebno je imati spremljene slike svih predmeta koje je
potrebno prepoznati.

Programi za detektiranje teksta &esto krivo zakljuCuju vrijednosti zbog igri€inih
estetiCkih razloga, potencijalno bi se umjesto konkretnih brojeva mogla gledati samo mijerila i
crtice koja se nalaze ispod heroja i neprijatelja kako bi se saznalo zdravstveno stanje.

Imagesearch program usporeduje uzorke u onoj rezoluciji u kojoj su mu spremljene
slike, tako da povec¢anjem ili smanjenjem rezoluciji igrice dolazi do kvara i onemoguceno je

prepoznavanje.
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Stalno pregledavanje pozicija heroja i neprijatelja te njihovih stanja je vremenski
zahtijevno te programu treba dugo vremena da zavrSi odreden nivo, potencijalnim
prerasporedivanjem redoslijeda funkcija ili spremanjem stanja svih likova bi se moglo smanijiti

vrijeme potrebno za provedbu jednoga kruga.
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6. Zakljuéak

Razvojem tehnologije i ljudskog drustva javlja se sve veca potreba za kompleksnijim
sustavima koji obuhvacaju vise razliitih problemskih domena i zahtijevaju velika ulaganja kako
bi bila ostvariva. Sustavi trebaju savladavati slozene zadatke, biti samostalniji, replicirati
ljudsko znanje i koristiti se njime kako bi donosili odluke bez potrebe ljudskog utjecaja ili
mogucnosti za pogresku. Kako bi se izgradili ovakvi sustavi, potrebno je koristiti sva dostupna
sredstva na njihov optimalan nacin, dok njihove manjkavosti treba nadoknaditi koriStenjem

drugih resursa.

U takvim sustavima bi logi¢ki programski jezici imali klju¢nu ulogu. Njihove sposobnosti
shvacanja odnosa medu predmetima, stvaranja informacija, €itanja velikih koli¢ina podataka u
kratko vrijeme i donoSenja zaklju¢aka su od velike koristi, ali, zbog poteskoé¢a u drugim
podrucjima, zahtijevaju potporu konvencionalnih viSenamjenskih programskih jezika kako bi

njihovi nedostaci bili umanjeni, a njihove prednosti optimizirane.

Potrebno je upoznati Siru informati¢ku zajednicu sa moguénostima koje jezici poput
Prologa nude. Njihova uporaba zahtijeva drugaciji pristup od proceduralnih i objektno-
orijentiranih jezika te je potrebno drugacije shvaéanje programiranja i logike. lako njihova
popularnost raste, logicki programski jezici su manje zastupljeni i rijede spominjani te visok
broj programera nije svijestan njihovih moguénosti. Potrebno je povecati njihovu ulogu u
programskim rjeSenjima i omoguciti viSe prilika da se demonstrira korist njihove uporabe

prikaZu svoje prednosti u kombinaciji sa opcenitijim programskim jezicima.
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Prilog 1
Izvorni kod Python programa

from pyautogui import *

from python_imagesearch.imagesearch import *
from pyswip import *

import pyscreenshot

import pyswip

import numpy

import pydirectinput

import time

import pytesseract
pytesseract.pytesseract.tesseract_cmd = r'C:\Program Files\Tesseract-OCR\tesseract'
import PIL

from random import *

from ahk import AHK

###Prolog part
def prepareProlog():

defineltems()
defineQuestltems()
defineHeirlooms()
defineValuableltems()
defineStatusEffects()
defineWhatCuresWhat()
defineCurios()
defineEnemyCharacteristics()
defineWhatWorksOnWhichCurio()
defineAbility Types()
defineClasses()
defineAbilities()
defineRanges()
definePositions()

#defineChangeableStuff()

#H##AtOMs

def defineEnemyCharacteristics():
p.assertz("enemyStat(stress)")
p.assertz("enemyStat(no_stress)")

p.assertz("enemyStat2(no_prot)")
p.assertz("enemyStat2(prot)")

p.assertz("enemyStat3(notCorpse)")
p.assertz("enemyStat3(isCorpse)")
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def definePositions():
global p
partyPosition = Functor("partyPosition", 3)
p.assertz("partyPosition(4, 268, 431)")
p.assertz("partyPosition(3, 392, 431)")
p.assertz("partyPosition(2, 525, 431)")
p.assertz("partyPosition(1, 663, 431)")

p.assertz("enemyPosition(1, 945, 431)")

p.assertz("enemyPosition(2, 1077, 431)")
p.assertz("enemyPosition(3, 1199, 431)")
p.assertz("enemyPosition(4, 1339, 431)")

print("Positions defined")

def defineRanges():
global p
usableFromPosition = Functor("usableFromPosition", 5)

p.assertz("usableFromPosition(absolution, 1,4, 1,4)")
p.assertz("usableFromPosition(transform, 1,4, 1,4)")
p.assertz("usableFromPaosition(manacles, 2,3, 1,3)")
p.assertz("usableFromPosition(beasts_Bile, 2,3, 2,3)")
p.assertz("usableFromPosition(rage, 1,2, 1,3)")
p.assertz("usableFromPosition(rake, 1,2, 1,2)")
p.assertz("usableFromPosition(slam, 1,3, 1,2)")

p.assertz("usableFromPosition(nervous_Stab, 1,4, 1,3)")
p.assertz("usableFromPaosition(festering_Vapours, 1,4, 1,4)")
p.assertz("usableFromPosition(get_Down, 1,4, 1,4)")
p.assertz("usableFromPosition(flashpowder, 1,4, 1,4)"
p.assertz("usableFromPasition(fortifying_Vapours, 3,4, 1,4)")
p.assertz("usableFromPaosition(invigorating_Vapours, 3,4, 1,4)")
p.assertz("usableFromPaosition(protect_Me, 1,4, 1,4)")

p.assertz("usableFromPosition(sniper_Shot, 3,4, 2,4)")
p.assertz("usableFromPaosition(suppressing_Fire, 3,4, 3,4)")
p.assertz("usableFromPaosition(snipers_Mark, 3,4, 2,4)")
p.assertz("usableFromPosition(bola, 3,4, 1,2)")
p.assertz("usableFromPosition(blindfire, 1,4, 1,4)")
p.assertz("usableFromPosition(battlefield Bandage, 3,4, 1,4)")
p.assertz("usableFromPosition(rallying_Flare, 1,4, 1,4)")

p.assertz("usableFromPaosition(collect_Bounty, 1,3, 1,2)")
p.assertz("usableFromPosition(mark_For_Death, 1,4, 1,4)"
p.assertz("usableFromPaosition(come_Hither, 1,4, 3,4)"
p.assertz("usableFromPaosition(uppercut, 1,2, 1,2)")
p.assertz("usableFromPaosition(flashbang, 2,4, 2,4)")
p.assertz("usableFromPosition(finish_Him, 1,3, 1,3)")
p.assertz("usableFromPosition(caltrops, 2,4, 3,4)")

p.assertz("usableFromPosition(smite, 1,2, 1,2)")
p.assertz("usableFromPosition(zealous_Accusation, 1,2, 1,2)")
p.assertz("usableFromPaosition(stunning_Blow, 1,2, 1,2)")
p.assertz("usableFromPosition(bulwark_Of_Faith, 3,4, 1,4)")
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p.assertz("usableFromPosition(battle_Heal, 1,4, 1,4)")
p.assertz("usableFromPosition(holy_Lance, 3,4, 2,4)")
p.assertz("usableFromPosition(inspiring_Cry, 1,4, 1,4)")

p.assertz("usableFromPosition(punish, 1,2, 1,2)")
p.assertz("usableFromPosition(rain_Of_Sorrows, 1,2, 3,4)")
p.assertz("usableFromPosition(exsanguinate, 1,2, 1,2)")
p.assertz("usableFromPosition(reclaim, 1,4, 1,4)")
p.assertz("usableFromPosition(redeem, 1,4, 1,4)")
p.assertz("usableFromPosition(endure, 1,4, 1,4)")
p.assertz("usableFromPosition(suffer, 1,4, 1,4)")

p.assertz("usableFromPaosition(pick_To_The Face, 1,3, 1,2)")

p.assertz("usableFromPosition(lunge, 3,4, 1,3)")
p.assertz("usableFromPosition(flashing_Daggers, 2,4, 2,3)")
p.assertz("usableFromPaosition(shadow_Fade, 1,2, 1,4)")
p.assertz("usableFromPosition(thrown_Dagger, 2,4, 2,4)")
p.assertz("usableFromPaosition(poison_Darts, 2,4, 1,4)")
p.assertz("usableFromPasition(toxin_Trickery, 1,4, 1,4)")

p.assertz("usableFromPosition(wicked Hack, 1,2, 1,2)")
p.assertz("usableFromPaosition(iron_Swan, 1,1, 4,4)")
p.assertz("usableFromPosition(barbaric_Yawp, 1,2, 1,2)")
p.assertz("usableFromPosition(if It Bleeds, 1,3, 2,3)")
p.assertz("usableFromPaosition(breakthrough, 2,4, 1,3)")
p.assertz("usableFromPosition(adrenaline_Rush, 1,4, 1,4)")
p.assertz("usableFromPosition(bleed_Out, 1,1, 1,1)")

p.assertz("usableFromPosition(wicked_Slice, 1,3, 1,2)")
p.assertz("usableFromPaosition(pistol_Shot, 2,4, 2,4)")
p.assertz("usableFromPosition(point_Blank_Shot, 1,1, 1,1)")
p.assertz("usableFromPosition(grapeshot_Blast, 2,3, 1,3)")
p.assertz("usableFromPosition(tracking_Shot, 1,4, 2,4)"
p.assertz("usableFromPaosition(duelists_Advance, 2,4, 1,3)")
p.assertz("usableFromPosition(open_Vein, 1,3, 1,2)")

p.assertz("usableFromPosition(hounds_Rush, 2,4, 1,4)")
p.assertz("usableFromPaosition(hounds_Harry, 1,4, 1,4)")
p.assertz("usableFromPosition(target_Whistle, 1,4, 1,4)"
p.assertz("usableFromPosition(cry_Havoc, 3,4, 1,4)")
p.assertz("usableFromPosition(guard_Dog, 1,4, 1,4)")
p.assertz("usableFromPasition(lick_Wound, 2,4, 1,4)")
p.assertz("usableFromPaosition(blackjack, 1,2, 1,3)")

p.assertz("usableFromPosition(dirk_Stab, 1,4, 1,3)")
p.assertz("usableFromPaosition(harvest, 2,3, 2,3)")
p.assertz("usableFromPosition(finale, 1,2, 1,4)")
p.assertz("usableFromPaosition(solo, 3,4, 1,4)")
p.assertz("usableFromPaosition(slice_Off, 2,3, 2,3)")
p.assertz("usableFromPosition(battle_Ballad, 3,4, 1,4)")
p.assertz("usableFromPaosition(inspiring_Tune, 3,4, 1,4)")

p.assertz("usableFromPosition(chop, 1,2, 1,2)")
p.assertz("usableFromPaosition(hew, 1,2, 1,2)")
p.assertz("usableFromPosition(purge, 1,1, 1,1)")

36



p.assertz("usableFromPaosition(revenge, 1,4, 1,4)")

p.assertz("usableFromPosition(withstand, 1,3, 1,4)")
p.assertz("usableFromPosition(solemnity, 1,2, 1,4)")
p.assertz("usableFromPosition(intimidate, 1,1, 1,4)")

p.assertz("usableFromPosition(crush, 1,2, 1,3)")
p.assertz("usableFromPaosition(rampart, 1,3, 1,2)")
p.assertz("usableFromPosition(bellow, 1,4, 1,4)")
p.assertz("usableFromPosition(defender, 1,4, 1,4)")
p.assertz("usableFromPosition(retribution, 1,3, 1,3)")
p.assertz("usableFromPosition(command, 1,4, 1,4)")
p.assertz("usableFromPaosition(bolster, 1,4, 1,4)")

p.assertz("usableFromPosition(aimed_Shot, 3,4, 2,4)")
p.assertz("usableFromPosition(smokescreen, 3,4, 3,4)")
p.assertz("usableFromPaosition(call_The_Shot, 3,4, 2,4)")
p.assertz("usableFromPosition(buckshot, 3,4, 1,2)")
p.assertz("usableFromPaosition(sidearm, 1,4, 1,4)")
p.assertz("usableFromPaosition(patch_Up, 3,4, 1,4)")
p.assertz("usableFromPosition(skeet_Shot, 1,4, 1,4)")

p.assertz("usableFromPosition(abyssal_Atrtillery, 3,4, 3,4)")
p.assertz("usableFromPaosition(daemons_Pull, 2,4, 3,4)")

p.assertz("usableFromPosition(hands_From_The_Abyss, 1,2, 1,3)")

p.assertz("usableFromPaosition(sacrificial_Stab, 1,3, 1,3)")
p.assertz("usableFromPasition(vulnerability_Hex, 1,4, 1,4)")
p.assertz("usableFromPosition(weakening_Curse, 1,4, 1,4)")
p.assertz("usableFromPaosition(wyrd_Reconstruction, 1,4, 1,4)")

p.assertz("usableFromPosition(noxious_Blast, 2,4, 1,2)")
p.assertz("usableFromPaosition(plague_Grenade, 3,4, 3,4)")
p.assertz("usableFromPaosition(blinding_Gas, 3,4, 3,4)")
p.assertz("usableFromPosition(incision, 1,3, 1,2)")
p.assertz("usableFromPosition(battlefield_Medicine, 3,4, 1,4)")
p.assertz("usableFromPaosition(emboldening_Vapours, 1,4, 1,4)"
p.assertz("usableFromPaosition(disorienting_Blast, 2,4, 2,4)"

p.assertz("usableFromPaosition(pierce, 1,3, 1,4)")
p.assertz("usableFromPaosition(puncture, 1,4, 1,4)")
p.assertz("usableFromPosition(adders_Kiss, 1,1, 1,2)")
p.assertz("usableFromPaosition(impale, 1,1, 1,4)")
p.assertz("usableFromPaosition(expose, 1,3, 1,3)")
p.assertz("usableFromPosition(captivate, 2,3, 2,3)")
p.assertz("usableFromPaosition(serpent_Sway, 1,3, 1,3)")

p.assertz("usableFromPosition(mace_Bash, 1,2, 1,2)")
p.assertz("usableFromPosition(judgement, 3,4, 1,4)")
p.assertz("usableFromPosition(dazzling_Light, 2,4, 1,3)")
p.assertz("usableFromPaosition(divine_Grace, 3,4, 1,4)")
p.assertz("usableFromPaosition(divine_Comfort, 2,4, 1,4)")
p.assertz("usableFromPaosition(illumination, 1,3, 1,4)")
p.assertz("usableFromPosition(hand_Of Light, 1,2, 1,3)")

print("Ranges defined")
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def defineAbilities():

global p

characterAbility = Functor("characterAbility”, 3)
p.assertz("characterAbility(abomination, absolution, selfheal)")
p.assertz("characterAbility(abomination, absolution, selfdestress)")
p.assertz("characterAbility(abomination, manacles, stun)")
p.assertz("characterAbility(abomination, manacles, attack)")
p.assertz("characterAbility(abomination, beasts_Bile, blight)")
p.assertz("characterAbility(abomination, beasts_Bile, attack)")
p.assertz("characterAbility(abomination, transform, buff)")
p.assertz("characterAbility(abomination, rage, attack)")
p.assertz("characterAbility(abomination, rake, attack)")
p.assertz("characterAbility(abomination, slam, movement)")
p.assertz("characterAbility(abomination, slam, attack)")

p.assertz("characterAbility(antiquarian, fortifying_Vapours, heal)")
p.assertz("characterAbility(antiquarian, invigorating_Vapours, buff)")
p.assertz("characterAbility(antiquarian, nervous_Stab, attack)")
p.assertz("characterAbility(antiquarian, festering_Vapours, blight)™)
p.assertz("characterAbility(antiquarian, get_Down, buff)")
p.assertz("characterAbility(antiquarian, get_Down, movement)")
p.assertz("characterAbility(antiquarian, flashpowder, debuff)™)
p.assertz("characterAbility(antiquarian, flashpowder, reveal)")
p.assertz("characterAbility(antiquarian, protect Me, buff)")

p.assertz("characterAbility(arbalest, battlefield_Bandage, heal)")
p.assertz("characterAbility(arbalest, sniper_Shot, markable)")
p.assertz("characterAbility(arbalest, sniper_Shot, attack)")
p.assertz("characterAbility(arbalest, snipers_Mark, mark)")
p.assertz("characterAbility(arbalest, suppressing_Fire, attack)")
p.assertz("characterAbility(arbalest, rallying_Flare, buff)")
p.assertz("characterAbility(arbalest, rallying_Flare, reveal)")
p.assertz("characterAbility(arbalest, bola, movement)")
p.assertz("characterAbility(arbalest, bola, attack)")
p.assertz("characterAbility(arbalest, blindfire, attack)")

p.assertz("characterAbility(bountyHunter, collect_Bounty, markable)")
p.assertz("characterAbility(bountyHunter, collect_Bounty, attack)")
p.assertz("characterAbility(bountyHunter, mark_For_Death, mark)")
p.assertz("characterAbility(bountyHunter, mark_For_Death, debuff)")
p.assertz("characterAbility(bountyHunter, come_Hither, mark)")
p.assertz("characterAbility(bountyHunter, come_Hither, movement)")
p.assertz("characterAbility(bountyHunter, uppercut, stun)™)
p.assertz("characterAbility(bountyHunter, uppercut, movement)")
p.assertz("characterAbility(bountyHunter, flashbang, stun)")
p.assertz("characterAbility(bountyHunter, flashbang, movement)")
p.assertz("characterAbility(bountyHunter, finish_Him, attack)")
p.assertz("characterAbility(bountyHunter, caltrops, bleed)")

p.assertz("characterAbility(crusader, battle_Heal, heal)")
p.assertz("characterAbility(crusader, inspiring_Cry, heal)")
p.assertz("characterAbility(crusader, inspiring_Cry, destress)")
p.assertz("characterAbility(crusader, smite, attack)")
p.assertz("characterAbility(crusader, zealous_Accusation, attack)")
p.assertz("characterAbility(crusader, stunning_Blow, stun)")
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p.assertz("characterAbility(crusader, stunning_Blow, attack)")
p.assertz("characterAbility(crusader, holy_Lance, movement)")
p.assertz("characterAbility(crusader, holy _Lance, attack)")
p.assertz("characterAbility(crusader, bulwark _Of Faith, buff)")

p.assertz("characterAbility(flagellant, punish, attack)")
p.assertz("characterAbility(flagellant, punish, bleed)")
p.assertz("characterAbility(flagellant, rain_Of_Sorrows, attack)")
p.assertz("characterAbility(flagellant, rain_Of_Sorrows, bleed)")
p.assertz("characterAbility(flagellant, exsanguinate, selfheal)")
p.assertz("characterAbility(flagellant, exsanguinate, attack)")
p.assertz("characterAbility(flagellant, exsanguinate, bleed)")
p.assertz("characterAbility(flagellant, reclaim, heal)")
p.assertz("characterAbility(flagellant, redeem, heal)")
p.assertz("characterAbility(flagellant, endure, destress)")
p.assertz("characterAbility(flagellant, suffer, heal)")
p.assertz("characterAbility(flagellant, suffer, cleanse)")

p.assertz("characterAbility(graverobber, lunge, attack)")
p.assertz("characterAbility(graverobber, lunge, movement)")
p.assertz("characterAbility(graverobber, thrown_Dagger, attack)")
p.assertz("characterAbility(graverobber, thrown_Dagger, markable)™)
p.assertz("characterAbility(graverobber, toxin_Trickery, buff)")
p.assertz("characterAbility(graverobber, flashing_Daggers, attack)")
p.assertz("characterAbility(graverobber, flashing_Daggers, debuff)")
p.assertz("characterAbility(graverobber, pick_To_The_Face, attack)")
p.assertz("characterAbility(graverobber, pick_To The_Face, piercing)")
p.assertz("characterAbility(graverobber, shadow_Fade, movement)")
p.assertz("characterAbility(graverobber, shadow_Fade, buff)")
p.assertz("characterAbility(graverobber, poison_Darts, blight)")
p.assertz("characterAbility(graverobber, poison_Darts, debuff)")

p.assertz("characterAbility(hellion, wicked_Hack, attack)")
p.assertz("characterAbility(hellion, iron_Swan, attack)")
p.assertz("characterAbility(hellion, adrenaline_Rush, selfheal)")
p.assertz("characterAbility(hellion, adrenaline_Rush, buff)")
p.assertz("characterAbility(hellion, barbaric_Yawp, stun)")
p.assertz("characterAbility(hellion, if_It_Bleeds, bleed)")
p.assertz("characterAbility(hellion, if_It_Bleeds, attack)")
p.assertz("characterAbility(hellion, breakthrough, attack)")
p.assertz("characterAbility(hellion, breakthrough, movement)")
p.assertz("characterAbility(hellion, bleed_Out, attack)")
p.assertz("characterAbility(hellion, bleed_Out, bleed)")

p.assertz("characterAbility(highwayman, point_Blank_Shot, attack)")
p.assertz("characterAbility(highwayman, point_Blank_Shot, movement)")
p.assertz("characterAbility(highwayman, tracking_Shot, attack)")
p.assertz("characterAbility(highwayman, tracking_Shot, buff)")
p.assertz("characterAbility(highwayman, tracking_Shot, reveal)")
p.assertz("characterAbility(highwayman, pistol_Shot, attack)")
p.assertz("characterAbility(highwayman, pistol_Shot, markable)™)
p.assertz("characterAbility(highwayman, wicked_Slice, attack)")
p.assertz("characterAbility(highwayman, grapeshot_Blast, attack)")
p.assertz("characterAbility(highwayman, grapeshot_Blast, debuff)")
p.assertz("characterAbility(highwayman, duelists_Advance, attack)")



p.assertz("characterAbility(highwayman, duelists_Advance, movement)")
p.assertz("characterAbility(highwayman, open_Vein, attack)")
p.assertz("characterAbility(highwayman, open_Vein, bleed)")

p.assertz("characterAbility(houndmaster, lick_Wound, selfheal)")
p.assertz("characterAbility(houndmaster, blackjack, stun)")
p.assertz("characterAbility(houndmaster, blackjack, stun)")
p.assertz("characterAbility(houndmaster, hounds_Rush, attack)")
p.assertz("characterAbility(houndmaster, hounds_Rush, bleed)")
p.assertz("characterAbility(houndmaster, hounds_Rush, markable)™)
p.assertz("characterAbility(houndmaster, hounds_Harry, attack)")
p.assertz("characterAbility(houndmaster, hounds_Harry, bleed)")
p.assertz("characterAbility(houndmaster, target Whistle, mark)")
p.assertz("characterAbility(houndmaster, target_Whistle, debuff)")
p.assertz("characterAbility(houndmaster, guard_Dog, buff)")
p.assertz("characterAbility(houndmaster, cry_Havoc, destress)")

p.assertz("characterAbility(jester, inspiring_Tune, destress)")
p.assertz("characterAbility(jester, battle_Ballad, buff)")
p.assertz("characterAbility(jester, dirk_Stab, attack)")
p.assertz("characterAbility(jester, dirk_Stab, movement)")
p.assertz("characterAbility(jester, harvest, bleed)")
p.assertz("characterAbility(jester, harvest, attack)")
p.assertz("characterAbility(jester, slice_Off, bleed)")
p.assertz("characterAbility(jester, slice_Off, attack)")
p.assertz("characterAbility(jester, finale, attack)")
p.assertz("characterAbility(jester, finale, movement)")
p.assertz("characterAbility(jester, solo, movement)")
p.assertz("characterAbility(jester, solo, buff)")

p.assertz("characterAbility(leper, solemnity, selfheal)")
p.assertz("characterAbility(leper, solemnity, selfdestress)")
p.assertz("characterAbility(leper, chop, attack)")
p.assertz("characterAbility(leper, hew, attack)")
p.assertz("characterAbility(leper, purge, movement)")
p.assertz("characterAbility(leper, purge, attack)")
p.assertz("characterAbility(leper, revenge, buff)")
p.assertz("characterAbility(leper, withstand, buff)")
p.assertz("characterAbility(leper, intimidate, attack)")
p.assertz("characterAbility(leper, intimidate, reveal)")

p.assertz("characterAbility(manAtArms, rampart, stun)")
p.assertz("characterAbility(manAtArms, rampart, attack)")
p.assertz("characterAbility(manAtArms, rampart, movement)")
p.assertz("characterAbility(manAtArms, command, buff)")
p.assertz("characterAbility(manAtArms, bolster, buff)™)
p.assertz("characterAbility(manAtArms, crush, attack)")
p.assertz("characterAbility(manAtArms, bellow, debuff)™)
p.assertz("characterAbility(manAtArms, defender, buff)")
p.assertz("characterAbility(manAtArms, retribution, buff)")
p.assertz("characterAbility(manAtArms, retribution, attack)")

p.assertz("characterAbility(musketeer, patch_Up, heal)")
p.assertz("characterAbility(musketeer, aimed_Shot, markable)")
p.assertz("characterAbility(musketeer, aimed_Shot, attack)")
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p.assertz("characterAbility(musketeer, call_The_Shot, mark)")
p.assertz("characterAbility(musketeer, smokescreen, debuff)")
p.assertz("characterAbility(musketeer, smokescreen, attack)")
p.assertz("characterAbility(musketeer, buckshot, movement)")
p.assertz("characterAbility(musketeer, buckshot, attack)")
p.assertz("characterAbility(musketeer, sidearm, attack)")
p.assertz("characterAbility(musketeer, skeet_Shot, buff)")
p.assertz("characterAbility(musketeer, skeet_Shot, reveal)")

p.assertz("characterAbility(occultist, wyrd_Reconstruction, heal)")
p.assertz("characterAbility(occultist, weakening_Curse, debuff)")
p.assertz("characterAbility(occultist, vulnerability_Hex, mark)")
p.assertz("characterAbility(occultist, abyssal_Artillery, attack)")
p.assertz("characterAbility(occultist, daemons_Pull, attack)")
p.assertz("characterAbility(occultist, daemons_Pull, movement)")
p.assertz("characterAbility(occultist, hands_From_The_Abyss, stun)")
p.assertz("characterAbility(occultist, hands_From_The_Abyss, attack)")
p.assertz("characterAbility(occultist, sacrificial_Stab, attack)")

p.assertz("characterAbility(plagueDoctor, noxious_Blast, attack)")
p.assertz("characterAbility(plagueDoctor, noxious_Blast, blight)")
p.assertz("characterAbility(plagueDoctor, disorienting_Blast, stun)")
p.assertz("characterAbility(plagueDoctor, disorienting_Blast, movement)")
p.assertz("characterAbility(plagueDoctor, plague_Grenade, attack)")
p.assertz("characterAbility(plagueDoctor, plague_Grenade, blight)")
p.assertz("characterAbility(plagueDoctor, blinding_Gas, stun)")
p.assertz("characterAbility(plagueDoctor, incision, attack)")
p.assertz("characterAbility(plagueDoctor, incision, bleed)")
p.assertz("characterAbility(plagueDoctor, battlefield_Medicine, heal)")
p.assertz("characterAbility(plagueDoctor, emboldening_Vapours, buff)")

p.assertz("characterAbility(shieldbreaker, pierce, attack)")
p.assertz("characterAbility(shieldbreaker, pierce, piercing)")
p.assertz("characterAbility(shieldbreaker, pierce, movement)")
p.assertz("characterAbility(shieldbreaker, puncture, attack)")
p.assertz("characterAbility(shieldbreaker, puncture, movement)")
p.assertz("characterAbility(shieldbreaker, adders_Kiss, blight)")
p.assertz("characterAbility(shieldbreaker, impale, blight)")
p.assertz("characterAbility(shieldbreaker, impale, movement)")
p.assertz("characterAbility(shieldbreaker, expose, reveal)")
p.assertz("characterAbility(shieldbreaker, expose, attack)")
p.assertz("characterAbility(shieldbreaker, captivate, attack)")
p.assertz("characterAbility(shieldbreaker, captivate, blight)™)
p.assertz("characterAbility(shieldbreaker, captivate, markable)")
p.assertz("characterAbility(shieldbreaker, serpent_Sway, movement)")

p.assertz("characterAbility(vestal, divine_Grace, heal)")
p.assertz("characterAbility(vestal, divine_Comfort, heal)")
p.assertz("characterAbility(vestal, dazzling_Light, stun)")
p.assertz("characterAbility(vestal, dazzling_Light, attack)")
p.assertz("characterAbility(vestal, mace_Bash, attack)")
p.assertz("characterAbility(vestal, judgement, attack)")
p.assertz("characterAbility(vestal, illumination, reveal)")
p.assertz("characterAbility(vestal, illumination, debuff)")
p.assertz("characterAbility(vestal, hand_Of_Light, attack)")
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p.assertz("characterAbility(vestal, hand_Of_Light, buff)")
print("Abilities defined")

def defineClasses():
global p
characterClass = Functor("characterClass", 1)
p.assertz("characterClass(abomination)")
p.assertz("characterClass(antiquarian)”)
p.assertz("characterClass(arbalest)")
p.assertz("characterClass(bountyHunter)")
p.assertz("characterClass(crusader)")
p.assertz("characterClass(flagellant)")
p.assertz("characterClass(graverobber)")
p.assertz("characterClass(hellion)")
p.assertz("characterClass(highwayman)")
p.assertz("characterClass(houndmaster)")
p.assertz("characterClass(jester)")
p.assertz("characterClass(leper)")
p.assertz("characterClass(manAtArms)")
p.assertz("characterClass(musketeer)")
p.assertz("characterClass(occultist)")
p.assertz("characterClass(plagueDoctor)")
p.assertz("characterClass(shieldbreaker)™)
p.assertz("characterClass(vestal)")

print("Classes defined")

def defineAbilityTypes():
global p
abilityType = Functor("ability Type", 1)
p.assertz("abilityType(heal)")
p.assertz("abilityType(selfheal)")
p.assertz("abilityType(destress)")
p.assertz("abilityType(selfdestress)")
p.assertz("ability Type(attack)")
p.assertz("abilityType(bleed)")
p.assertz("abilityType(blight)™)
p.assertz("ability Type(buff)")
p.assertz("abilityType(debuff)")
p.assertz("ability Type(stun)")
p.assertz("ability Type(mark)")
p.assertz("ability Type(movement)")
p.assertz("abilityType(markable)")
p.assertz("ability Type(piercing)")
p.assertz("abilityType(cleanse)")
p.assertz("abilityType(reveal)")

print("Ability types defined")

def defineCurios():
global p
curio = Functor("curio”, 1)
p.assertz("curio(crate)")
p.assertz("curio(sack)")



p.assertz("curio(ancientCoffin)")
p.assertz("curio(sarcophagus)")
p.assertz("curio(suitOfArmor)")
p.assertz("curio(sacrificialStone)")
p.assertz("curio(sconce)")
p.assertz("curio(bookshelf)")
p.assertz("curio(unlockedStrongbox)™)
p.assertz("curio(discardedPack)")
p.assertz("curio(eldritchAltar)")
p.assertz("curio(heirloomChest)")
p.assertz("curio(shamblersAltar)")
p.assertz("curio(stackOfBooks)")
p.assertz("curio(alchemyTable)")
p.assertz("curio(altarOfLight)")
p.assertz("curio(confessionBooth)")
p.assertz("curio(decorativeUrn)")
p.assertz("curio(holyFountain)")
p.assertz("curio(ironMaiden)")
p.assertz("curio(lockedDisplayCabinet)")
p.assertz("curio(lockedSarcophagus)")
p.assertz("curio(boneAltar)")
p.assertz("curio(dinnerCart)")
p.assertz("curio(makeshiftDiningTable)")
p.assertz("curio(moonshineBarrel)")
p.assertz("curio(occultScrawlings)")
p.assertz("curio(pileOfBones)")
p.assertz("curio(pileOfScrolls)")
p.assertz("curio(rackOfBlades)")
p.assertz("curio(beastCarcass)")
p.assertz("curio(eerieSpiderweb)")
p.assertz("curio(leftLuggage)")
p.assertz("curio(mummifiedRemains)")
p.assertz("curio(oldTree)")
p.assertz("curio(pristineFountain)")
p.assertz("curio(shallowGrave)")
p.assertz("curio(travelersTent)")
p.assertz("curio(troublingEffigy)")
p.assertz("curio(barnacleCrustedChest)")
p.assertz("curio(bas-relief)")
p.assertz("curio(brackishTidePool)")
p.assertz("curio(eerieCoral)")
p.assertz("curio(fishidol)")
p.assertz("curio(fishCarcass)")
p.assertz("curio(giantOyster)")
p.assertz("curio(shipsFigurehead)")

p.assertz("curio(animalisticShrine)")
p.assertz("curio(corruptedAltar)")
p.assertz("curio(infectedCorpse)")
p.assertz("curio(ironCrown)")
p.assertz("curio(protectiveWard)")
p.assertz("curio(chirugeonsSatchel)")
p.assertz("curio(foodstuffCrate)")
p.assertz("curio(reliquary)")
p.assertz("curio(shipmentCrate)")
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print("Curios defined")

def defineWhatWorksOnWhichCurio():

global p

curicoAndWhatWorksOnlt = Functor("curioAndWhatWorksOnit", 3)
p.assertz("curioAndWhatWorksOnlt(crate, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(sack, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(ancientCoffin, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(sarcophagus, nothing, neutral)™)
p.assertz("curioAndWhatWorksOnlt(suitOfArmor, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(sacrificialStone, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(sconce, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(bookshelf, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(unlockedStrongbox, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(discardedPack, nothing, neutral)")
p.assertz("curioAndWhatWorksOnlt(eldritchAltar, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(heirloomChest, skeletonKey, positive)")
p.assertz("curioAndWhatWorksOnlt(shamblersAltar, torch, negative)")
p.assertz("curioAndWhatWorksOnlt(stackOfBooks, torch, negative)")
p.assertz("curioAndWhatWorksOnlt(alchemyTable, torch, positive)")
p.assertz("curioAndWhatWorksOnlt(alchemyTable, medicinalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(altarOfLight, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(confessionBooth, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(decorativeUrn, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(decorativeUrn, shovel, negative)")
p.assertz("curioAndWhatWorksOnlt(holyFountain, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(ironMaiden, medicinalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(lockedDisplayCabinet, skeletonKey, positive)")
p.assertz("curioAndWhatWorksOnlt(lockedDisplayCabinet, shovel, positive)")
p.assertz("curioAndWhatWorksOnlt(lockedSarcophagus, skeletonKey, positive)")
p.assertz("curioAndWhatWorksOnlt(lockedSarcophagus, shovel, positive)")
p.assertz("curioAndWhatWorksOnlt(boneAltar, nothing, positive)")
p.assertz("curioAndWhatWorksOnlt(dinnerCart, medicalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(makeshiftDiningTable, medicalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(moonshineBarrel, medicalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(occultScrawlings, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(pileOfBones, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(pileOfScrolls, torch, positive)")
p.assertz("curioAndWhatWorksOnlt(rackOfBlades, bandage, positive)")
p.assertz("curioAndWhatWorksOnlt(beastCarcass, medicinalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(eerieSpiderweb, bandage, positive)")
p.assertz("curioAndWhatWorksOnlt(leftLuggage, skeletonKey, positive)")
p.assertz("curioAndWhatWorksOnlt(leftLuggage, antivenom, positive)")
p.assertz("curioAndWhatWorksOnlt(mummifiedRemains, bandage, positive)")
p.assertz("curioAndWhatWorksOnlt(oldTree, antivenom, positive)")
p.assertz("curioAndWhatWorksOnlt(pristineFountain, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(shallowGrave, shovel, positive)")
p.assertz("curioAndWhatWorksOnlt(travelersTent, nothing, positive)")
p.assertz("curioAndWhatWorksOnlt(troublingEffigy, holyWater, positive)")
p.assertz("curioAndWhatWorksOnlt(barnacleCrustedChest, shovel, positive)")
p.assertz("curioAndWhatWorksOnlt(bas-relief, shovel, positive)")
p.assertz("curioAndWhatWorksOnlt(brackishTidePool, antivenom, positive)")
p.assertz("curioAndWhatWorksOnlt(eerieCoral, medicinalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(fishldol, holyWater, positive)")
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p.assertz("curioAndWhatWorksOnlt(fishCarcass, medicinalHerbs, positive)")
p.assertz("curioAndWhatWorksOnlt(giantOyster, shovel, positive)")
p.assertz("curioAndWhatWorksOnlt(shipsFigurehead, nothing, positive)")

p.assertz("curioAndWhatWorksOnlt(animalisticShrine, pick-axe, positive)")
p.assertz("curioAndWhatWorksOnlt(corruptedAltar, consecratedEssence, positive)")
p.assertz("curioAndWhatWorksOnlt(infectedCorpse, potentSalve, positive)")
p.assertz("curioAndWhatWorksOnlt(ironCrown, handOfGlory, positive)")
p.assertz("curioAndWhatWorksOnlt(protectiveWard, pinealGland, positive)")
p.assertz("curioAndWhatWorksOnlt(chirugeonsSatchel, nothing, positive)")
p.assertz("curioAndWhatWorksOnlt(foodstuffCrate, nothing, positive)")
p.assertz("curioAndWhatWorksOnlt(reliquary, nothing, positive)")
p.assertz("curioAndWhatWorksOnlt(shipmentCrate, nothing, positive)")

print("Curio interactions defined")

def defineWhatCuresWhat():
global p
cures = Functor("cures", 2)
p.assertz("cures(bandages, bleed)")
p.assertz("cures(antivenom, blight)")
p.assertz("cures(medicinalHerbs, debuff)")
p.assertz("cures(laudanum, horror)")
p.assertz("cures(theBlood, craving)")
p.assertz("cures(theBlood, wasting)")
p.assertz("cures(food_1, deathsDoor)")
p.assertz("cures(food_2, deathsDoor)")
p.assertz("cures(food_3, deathsDoor)")

print("Cures defined")

def defineStatusEffects():
global p
statusEffect = Functor("statusEffect", 1)
p.assertz("statusEffect(bleed)")
p.assertz("statusEffect(blight)")
p.assertz("statusEffect(debuff)")
p.assertz("statusEffect(mark)")
p.assertz("statusEffect(stun)")
p.assertz("statusEffect(horror)")
p.assertz("statusEffect(deathsDoor)")
#p.assertz("statusEffect(craving)")
#p.assertz("'statusEffect(wasting)")

print("Status effects defined")

def defineValuableltems():
global p
valuableltem = Functor("valuableltem", 2)
valueAndHowManyStacks = Functor("valueAndHowManyStacks", 2)
p.assertz("valuableltem(goldl, valueAndHowManyStacks(1,1750))")
p.assertz("valuableltem(gold2, valueAndHowManyStacks(1,1750))")
p.assertz("valuableltem(gold3, valueAndHowManyStacks(1,1750))")
p.assertz("valuableltem(gold4, valueAndHowManyStacks(1,1750))")
p.assertz("valuableltem(citrine, valueAndHowManyStacks(250,5))")



p.assertz("valuableltem(jade, valueAndHowManyStacks(375,5))")
p.assertz("valuableltem(onyx, valueAndHowManyStacks(500,5))")
p.assertz("valuableltem(emerald, valueAndHowManyStacks(750,5))")
p.assertz("valuableltem(sapphire, valueAndHowManyStacks(1000,5))")
p.assertz("valuableltem(ruby, valueAndHowManyStacks(1250,5))")
p.assertz("valuableltem(juteTapestry, valueAndHowManyStacks(4500,1))")
p.assertz("valuableltem(puzzlingTrapezohedron, valueAndHowManyStacks(3500,1))")
p.assertz("valuableltem(minorAntique, valueAndHowManyStacks(500,20))")
p.assertz("valuableltem(rareAntique, valueAndHowManyStacks(1250,5))")
p.assertz("valuableltem(consecratedPew, valueAndHowManyStacks(2500,1))")
p.assertz("valuableltem(cometShard, valueAndHowManyStacks(0,99))")

print("Valuable items defined")

def defineltems():
global p
item = Functor("item", 1)
p.assertz("item(food_1)")
p.assertz("item(food_2)")
p.assertz("item(food_3)")
p.assertz("item(shovel)")
p.assertz("item(antivenom)"”)
p.assertz("item(bandages)")
p.assertz("item(medicinalHerbs)")
p.assertz("item(skeletonKey)")
p.assertz("item(holyWater)")
p.assertz("item(laudanum)")
p.assertz("item(torch)")
p.assertz("item(firewood)")
p.assertz("item(theBlood)")
p.assertz("item(dogTreats)")

print("ltems defined")

def defineHeirlooms():
global p
item = Functor("heirloom", 2)
p.assertz("heirloom(bust, 2)")
p.assertz("heirloom(deed, 3)")
p.assertz("heirloom(crest, 1)")
p.assertz("heirloom(portrait, 4)")

print("Heirlooms defined")

def defineQuestltems():
global p
guestltem = Functor("questitem”, 1)
p.assertz("questltem(pick-axe)")
p.assertz("questltem(consecratedEssence)")
p.assertz("questltem(potentSalve)")
p.assertz("questltem(handOfGlory)")
p.assertz("questltem(pinealGland)")
p.assertz("questlitem(medicine)")
p.assertz("questltem(oneGrainSack)")
p.assertz("questltem(oneHolyRelic)")



p.assertz("questltem(oneAncestorsRelic)")
print("Quest items defined")

###End of Prolog part

### Utility

def firstCountdown():
for x in range(2):
time.sleep(1)
print("Program starts in: ", 2 - X)
time.sleep(1)

def shouldIContinue():
playerlnput = "q"
firstTry =1
global keepDoinglt
global dungeonCompleted

while playerinput !="y" and playerinput = "n":

if firstTry 1= 1.
playerinput = input("It has to be y or n! \n")

else:
playerinput = input("Do you want to keep going? (y/n) \n")

if playerlnput == "y":
keepDoinglt = True
dungeonCompleted = False

elif playerlnput == "n":
keepDoinglt = False

firstTry =0
def goodbyeMessage():
print("Thank you for using this program! \n")
HitH
###Positioning and clicking

def shiftClick(xCoordinate, yCoordinate, delay = 0.3, sleep = 0.1):

ahk = AHK()

ahk.key_down("shift")

if xCoordinate > 20 or yCoordinate > 20:
pyautogui.moveTo(xCoordinate, yCoordinate, delay)
ahk.click()
ahk.click()
time.sleep(sleep)
ahk.click()
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ahk.click()
time.sleep(sleep)
ahk.key_up(“shift")

def moveForABiIt():
pydirectinput.keyDown("d")
time.sleep(1)
pydirectinput.keyUp("d")

def clickMouse(xCoordinate, yCoordinate, delay = 0.1, sleep = 0.1):
ahk = AHK()
if xCoordinate > 20 or yCoordinate > 20:
pyautogui.moveTo(xCoordinate, yCoordinate, delay)
ahk.click()
ahk.click()
time.sleep(sleep)
ahk.click()
ahk.click()
time.sleep(sleep)

def holdDAndCheckForTrap():
ahk = AHK()
pydirectinput.keyDown("d")
pydirectinput.keyDown("w")
clickMouse(1073, 557)
time.sleep(0.3)
clickMouse(1073, 557)
time.sleep(0.3)
clickMouse(1073, 557)
time.sleep(0.3)
clickMouse(1073, 557)
time.sleep(0.3)
clickMouse(1073, 557)
pydirectinput.keyUp("d")
pydirectinput.keyUp("w")

def rightClickMouse(xCoordinate, yCoordinate, delay = 0.3, sleep = 0.1):

ahk = AHK()
if xCoordinate > 20 or yCoordinate > 20:
pyautogui.moveTo(xCoordinate, yCoordinate, delay)
ahk.right_click()
ahk.right_click()
time.sleep(sleep)
ahk.right_click()
ahk.right_click()
time.sleep(sleep)

def moveMouse(x,y):

ifx>=1ory>=1:
pyautogui.moveTo(X,y,0.3)

def pressEsc():
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pydirectinput.press(“esc")
def pressW():
pydirectinput.press("w")
HHHH
###Inventory and curio things

def clickOnReOrderParty():
results = imagesearch("./imagesForTheProgram/Utility/Utility_Center_On_Party.png",0.8)
clickMouse(results[0],results[1])

def lookAtTorch():
global recentlyLooked

if recentlyLooked == True:
recentlyLooked = False
return

time.sleep(0.2)
moveMouse(800,123)
time.sleep(0.2)

results = str(imagesearch_from_folder("./imagesForTheProgram/TorchStuff/*,0.9))
print()

results = results[2:]

results = results[:len(results)-1]

listOfResults = results.split(", ")

listOfResults = [i.replace("./imagesForTheProgram/TorchStuff/", ™) for i in listOfResults]
listOfResults = [i.replace(".png™, ™) for i in listOfResults]

print()
filteredList =[]
recentlyLooked = True

for j in listOfResults:
if j.split(": ")[1] '="[-1, -1]™
filteredList += [j]
if len(filteredList) != 0:
torchLevel = filteredList[0].split(":")[O]
howManyTorchesNeeded = countLight(torchLevel)
useTorches(howManyTorchesNeeded)

def useTorches(number):
toUse = number
while dolHave("torch") == True and toUse != 0:
pydirectinput.press('t’)
canlkeepGoing = checklfltExists("InventoryStuff/InventoryStuff_torch™)
if canlkeepGoing == False:
removeFromlinventory(“torch")
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else:
pass
toUse =toUse - 1

if number == toUse:
print("You don't need to use torches right now")

elif toUse = 0:
print("You ran out of torches")
else:

print("light raised to max")

def countLight(lightLevel):

howMany = 0

if lightLevel == "BlackAsPitch":
howMany = 4

elif lightLevel == "Dark":
howMany = 3

elif lightLevel == "Shadowy":
howMany = 2

elif lightLevel == "DimLight":
howMany = 1

return howMany

def removeEverythinglninventory():
global p
p.retractall("playerHas( )"

def whatsInThelnventory():
removeEverythingininventory()
pressinventory()
addSomethingGroup("QuestStuff")
addSomethingGroup("InventoryStuff")
addSomethingGroup("ValuableStuff")
addSomethingGroup("HeirloomStuff")

def pressinventory():
results = imagesearch("./imagesForTheProgram/Utility/Utility _Inventory.png")
clickMouse(results[0]+5, results[1]+10)

def addTolnventory(thingToAdd):
global p
p.assertz("playerHas("+thingToAdd+")")

def currentinventory():
global p
print("In your inventory: ")
playerHas = Functor("playerHas", 1)

A = Variable()

g = Query(playerHas(A))

while g.nextSolution():
print(A.get_value())

g.closeQuery()
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def checklIfltExists(thing):
results = imagesearch("./imagesForTheProgram/"+ thing+".png", 0.8)
if results[0] != -1:
return True
else:
return False

def addSomethingGroup(theStuffThatsBeingAdded):
results =

str(imagesearch_from_folder("./imagesForTheProgram/"+theStuffThatsBeingAdded+"/", 0.8))

results = results[2:]
results = results[:len(results)-1]
listOfResults = results.split(", ")

listOfResults =

[i.replace("./imagesForTheProgram/"+theStuffThatsBeingAdded+"/"+theStuffThatsBeingAdde

d+"_", ") for i in listOfResults]
listOfResults = [i.replace(".png™, ™) for i in listOfResults]

filteredList =[]

for j in listOfResults:
if j.split(": ")[1] '="[-1, -1]™:
filteredList += [j]

filteredList2 = [i.split(":")[O] for i in filteredList]

for k in filteredList2:
print(k)
addTolnventory(k)

def whatAmIPreparedToHeal():
stuffToCure =[]

cures = Functor("cures"”, 2)
playerHas = Functor("playerHas", 1)

X = Variable()
Y = Variable()

g = Query(cures(X,Y), playerHas(X))
while g.nextSolution():
stuffToCure.append(str(Y.value))

g.closeQuery()

print(stuffToCure)
return stuffToCure

def dolHave(item):
answer = 0
playerHas = Functor("playerHas", 1)
g = Query(playerHas(item))
while g.nextSolution():
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answer = answer + 1
g.closeQuery()

if answer == 0:
return False
else:
return True

def removeFrominventory(item):
global p
p.retract("playerHas("+item+")")

def checkFor(item):
res = imagesearch(".\imagesForTheProgram\InventoryStuff\lnventoryStuff "+item+".png")
if res[0] == -1:
removeFrominventory(item)
Hi#
###Characters

def checkOnParty():
global waslnFight

if wasInFight == True:
searchForAilmentsOnEveryone()
waslInFlght = False

lookAtTorch()

lookAtHealth()

def lookAtHealth():
positions = currentPositions()
for position in positions:

if doTheyNeedIt(position):
cure("deathsDoor", position)

def searchForAilmentsOnOnePerson(position):
whatCanBeCured = whatAmIPreparedToHeal()
for affliction in whatCanBeCured:
if affliction |= "deathsDoor":
if doTheyNeedlIt(position, 0.6):
cure(affliction, position)

def searchForAilmentsOnEveryone():

clickOnReOrderParty()
pressinventory()

currentlyAvailableCharacters = Functor("currentlyAvailableCharacters”, 5)
partyPosition = Functor("partyPosition",3)
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whatCanBeCured = whatAmIPreparedToHeal()
print("What can be cured: ", whatCanBeCured)

whatThePartyHas = lookForAfflictions(whatCanBeCured)
positions = currentPositions()

print("Looking for sickness")

for affliction in whatCanBeCured:
if affliction |= "deathsDoor":

for position in positions:
if doTheyNeedIt(position):
cure(affliction, position)

checkEverything()
def doTheyNeedlt(position, ratio = 0.5):

currentlyAvailableCharacters = Functor("currentlyAvailableCharacters", 5)
partyPosition = Functor("partyPosition”,3)

X = Variable()
Y = Variable()
Z = Variable()
A = Variable()
B = Variable()
C = Variable()
curr=0

max =0

g = Query(partyPosition(X, position[0], position[1]), currentlyAvailableCharacters(X, Z, A,
B, C))

while g.nextSolution():
max = float(A.value)
curr = float(B.value)

g.closeQuery()

print(curr/max)

if curr/max < ratio:
return True

else:
return False

def cure(affliction, position):
item ="

cures = Functor("cures"”, 2)
playerHas = Functor("playerHas", 1)

X = Variable()

g = Query(cures(X,affliction), playerHas(X))
while g.nextSolution():
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item = str(X.value)
g.closeQuery()

clickMouse(position[0],position[1])

if item I=""
res =
imagesearch(".\imagesForTheProgram\IinventoryStuff\lnventoryStuff _"+item+".png")
if res[O] !=-1:

rightClickMouse(res[0],res[1],0.05,0.05)
checkUpCharactersHealth(position)
checkFor(item)

def checkUpCharactersHealth(position):
global currentCharacter
global p

findCurrentCharacter()

currentlyAvailableCharacters = Functor("currentlyAvailableCharacters”, 5)
partyPosition = Functor("partyPosition", 3)

maxHealth, currHealth, currStress = findCurrentCharactersHealthAndStress()

X = Variable()
Y = Variable()
Z = Variable()
A = Variable()
B = Variable()

positionToSend = 0

g = Query(partyPosition(X, position[0], position[1]), currentlyAvailableCharacters(X, Y, Z,
A, B))
while g.nextSolution():
positionToSend = int(X.value)
forRemoving = "currentlyAvailableCharacters(" + str(X.value) +"," + str(Y.value) + ", +
str(Z.value) +"," + str(A.value) +"," + str(B.value) +")"

g.closeQuery()
p.retract(forRemoving)

p.assertz("currentlyAvailableCharacters("+str(positionToSend)+","+currentCharacter+","+str(
maxHealth)+","+str(currHealth)+","+ str(currStress)+")")

def currentPositions():
allNumbers =[]

partyPosition = Functor("partyPosition”,3)

X = Variable()
Y = Variable()
Z = Variable()

g = Query(partyPosition(X,Y,2))
while g.nextSolution():
allNumbers.append([int(Y.value), int(Z.value)])

g.closeQuery()
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return allNumbers

def lookForAfflictions(whatCanBeCured):
diseasesFound =[]

for disease in whatCanBeCured:
result = imagesearch(".\imagesForTheProgram\Afflictions\Affliction_"+disease+".png",
0.2)
if result[0] !=-1:
diseasesFound.append([result,disease])

filteredDiseases =[]
for disease in diseasesFound:
if disease[0][0] > 198 and disease[0][1] > 572 and disease[0][0] < 726 and disease[0][1]
<623:
filteredDiseases.append(disease)

print(filteredDiseases)
return filteredDiseases

def currentCharactersAndSkills():
global p

currentlyAvailableCharacters = Functor("currentlyAvailableCharacters”, 5)
currentlyAvailableSkills = Functor("currentlyAvailableSkills", 2)
fail = Functor("fail", 0)

A = Variable()
B = Variable()
C = Variable()
X = Variable()
Y = Variable()
Z = Variable()

g = Query(currentlyAvailableCharacters(A,B,X,Y,Z), currentlyAvailableSkills(B, C))

while g.nextSolution():
print("Position: ", A.get_value(), " | Hero: ", B.get_value(), " | Ability: ", C.get_value())

g.closeQuery()

def findCurrentCharacter():
global currentCharacter
global p

results =
str(imagesearch_from_folder("./imagesForTheProgram/CharacterStuff/Portraits/",0.9))

print()

results = results[2:]

results = results[:len(results)-1]

listOfResults = results.split(", ™)

time.sleep(0.1)
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listOfResults = [i.replace("./imagesForTheProgram/CharacterStuff/Portraits/", ™) for i in
listOfResults]
listOfResults = [i.replace("_pic.png™, ") for i in listOfResults]

print()
filteredList =[]

for j in listOfResults:
if j.split(": ")[1] = "[-1, -1]™
filteredList += [j]

for k in filteredList:
currentCharacter = k.split(":")[0]

def findCurrentCharactersAbilities():
global currentCharacter
global currentCharacterAbilities

if currentCharacter == """
pass

else:
currentCharacterAbilities.clear()
results =

str(imagesearch_from_folder("./imagesForTheProgram/CharacterStuff/"+currentCharacter+"/

",0.8))
results = results[2:]
results = results[:len(results)-1]
listOfResults = results.split(", ")
time.sleep(0.2)

listOfResults =

[i.replace("./imagesForTheProgram/CharacterStuff/"+currentCharacter+"/"+currentCharacter

+'_", ™) for i in listOfResults]
listOfResults = [i.replace(".png™, ™) for i in listOfResults]

print()
filteredList = []

for j in listOfResults:
#print(j.split(": ")[1] == "[-1, -1]")
#print(j.split(": ")[1])
if j.split(": ")[1] '="[-1, -1]™
filteredList += [j]

counter =0
for k in filteredList:
counter = counter + 1

for k in filteredList:
#print(k)
currentCharacterAbilities.append(k)

def removeExistingCharactersAndSkills():
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global allCharacters
allCharacters.clear()
removeCurrentCharacters()
removeCurrentSkills()

def removeCurrentCharacters():
global p
p.retractall("currentlyAvailableCharacters(_, , , , )"

def removeCurrentSkills():
global p
p.retractall("currentlyAvailableSkills(_,_)")

def whoAreTheHeros():
global p
global currentCharacter
global currentCharacterAbilities
global allCharacters

partyPosition = Functor("partyPosition", 3)

currentlyAvailableCharacters = Functor("currentlyAvailableCharacters", 5)
currentlyAvailableSkills = Functor("currentlyAvailableSkills", 2)

retractall = Functor("retractall”, 1)

removeExistingCharactersAndSkills()

X = Variable()
Y = Variable()
Z = Variable()

g = Query(partyPosition(X, Y, 2))
position = 0
allSkills =]

while g.nextSolution():
clickMouse(Y.value, Z.value)
print("Looking at position: ", X.value)

position = X.value

findCurrentCharacter()

print("Current character is: ", currentCharacter)

maxHealth, currHealth, stress = findCurrentCharactersHealthAndStress()

allCharacters.append([position, currentCharacter, maxHealth, currHealth, stress])
findCurrentCharactersAbilities()

for k in currentCharacterAbilities:
print(k)
allSkills.append(k.split(":")[0])

currentCharacter ="

time.sleep(0.4)

57



g.closeQuery()
firstSkill = 0

for hero in allCharacters:
forAdding = "currentlyAvailableCharacters(" + str(hero[Q]) + ", " + hero[1] + ", "+ hero[2]
+", "+ hero[3]+ ", "+ hero[4]+")"

p.assertz(forAdding)

print(forAdding)

for i in range(firstSkKill, firstSkill + 4):
forAdding = "currentlyAvailableSkills(" + hero[1] + ", " + allSkills[i] + ")"
print(forAdding)
p.assertz(forAdding)

firstSkill = firstSkill + 4
def findCurrentCharactersHealthAndStress():

healthimage = pyscreenshot.grab(bbox=(305, 745, 380, 800))
healthimage.save("checkThis.png")

image = PIL.Image.open("checkThis.png")
health = pytesseract.image_to_string(image)

print(health)

maxHealth ="
currHealth =™
currStress =™

try:
maxHealth = health.split("/")[1].split("\n")[0]
except Exception as ex:

maxHealth = str(40)
except ValueError as vex:

maxHealth = str(40)

try:

currHealth = health.split("/")[0]

except Exception as ex:
currHealth = str(20)

except ValueError as vex:
currHealth = str(20)

try:

currStress = health.split("\n")[1].split("/")[0]
except Exception as ex:

currStress = str(50)
except ValueError as vex:

currStress = str(50)

try:
maxHealth = int(maxHealth)
maxHealth = str(maxHealth)
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except Exception as ex:
maxHealth = str(40)

except ValueError as vex:
maxHealth = str(40)

try:
currHealth = int(currHealth)
currHealth = str(currHealth)

except Exception as ex:
currHealth = str(20)

except ValueError as vex:
currHealth = str(20)

try:
currStress = int(currStress)
currStress = str(currStress)

except Exception as ex:
currStress = str(50)

except ValueError as vex:
currStress = str(50)

print(maxHealth)
print(currHealth)
print(currStress)

if int(maxHealth) > 90:
maxHealth = str(40)
if int(currHealth) > 90:
currHealth = str(40)

return maxHealth, currHealth, currStress

Hi#
###Map cotnrols

def placelntoRoom():
global p
p.retractall("partyLocation( )"
p.assertz("partyLocation(room)")

def placelntoHallway():
global p
p.retractall("partyLocation(_)")
p.assertz("partyLocation(hallway)")

def selectMap():
result = imagesearch("./imagesForTheProgram/Utility/Utility_Map.png", 0.7)
clickMouse(result[0]+5, result[1]+5)

def selectCenteringOnParty():
result = imagesearch("./imagesForTheProgram/Utility/Utility_Center_On_Party.png", 0.7)
clickMouse(result[0]+10, result[1]+10)
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def leaveTheRoom():
somethingClickable = False
counter =0

while somethingClickable == False and counter < 5:
results = str(imagesearch_from_folder("./imagesForTheProgram/BouncyStuff/", 0.8))
results = results[2:]
results = results[:len(results)-1]
listOfResults = results.split(", ™)

for i in listOfResults:
if i.split(": ")[1] = "[-1, -1]™
somethingClickable = True
x = int(i.split(": (")[1].split(",")[O])
y = int(i.split(", ")[1].split(")")[0])
print(x," ", y)
counter = counter + 1

if counter == 5:
return [0,0]

else:
return [x+5, y+5]

def selectWhereToGo():
megaZoomMap()
coordinates = leaveTheRoom()
if coordinates[0] == O:
return False
else:
clickMouse(coordinates[0],coordinates[1])

moveMouse(400, 400)
zoomMapProperly()

whereToGo = findOutWhereToGo()
print(whereToGo)

print("I'm going: ", whereToGo)
goBackToTheRoom()

selectCenteringOnParty()
moveToNextRoom(whereToGo)

print("Moving")
return True
def fullyZoomMap():
pydirectinput.press("ADD", 6)
def megaZoomMap():

pydirectinput.press("ADD", 6)
pydirectinput.press("SUBTRACT", 4)



def bouncyZoomMap():
pydirectinput.press("ADD", 6)
pydirectinput.press("SUBTRACT", 3)

def zoomMapProperly():
pydirectinput.press("ADD", 6)
pydirectinput.press("SUBTRACT", 5)

def goBackToTheRoom():
pydirectinput.press("w")

def moveToNextRoom(directions):
global comingFrom

allDirections = ["left", "right", "down", "up"]
toPickFrom =[]

if len(directions) == 1.
toPickFrom.append(directions[0][1])

for direct in directions:
if direct[0] == 2 and direct[0] != comingFrom:
toPickFrom.append(direct[1])
for direct in directions:
if direct[0] == 1 and direct[0] != comingFrom:
toPickFrom.append(direct[1])
for direct2 in allDirections:
found = False
for direct in toPickFrom:
if direct2 == direct:
found = True
if found == False:
toPickFrom.append(direct2)

if toPickFrom[0] == toPickFrom[1]:
toPickFrom.pop(1)

print(toPickFrom)

bouncyZoomMap()

moved = False

while moved == False:
for d in toPickFrom:
X, ¥ = getCoordinatesForMap(d)
if d =="left" or d == "right":
for i in range(4):
for j in range(4):
if moved == False:
X, y = getCoordinatesForMap(d)
moveMouse(x + (i * 30), y + (j * 30))
results =
imagesearch("./imagesForTheProgram/Utility/Utility_Move_To.png",0.8)
time.sleep(0.2)
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if results[0] != -1:
moved = True
comingFrom = oppositeDirection(d)
clickMouse(x + (i * 30), y + (j * 30))
else:
for j in range(4):
for i in range(4):
if moved == False:
X, y = getCoordinatesForMap(d)
moveMouse(x + (i * 30), y + (j * 30))
results =
imagesearch("./imagesForTheProgram/Utility/Utility_Move_To.png",0.8)
time.sleep(0.2)
if results[0] != -1:
moved = True
comingFrom = oppositeDirection(d)
clickMouse(x + (i * 30), y + (j * 30))

def oppositeDirection(direction):

opposite ="

if direction == "up":
opposite = "down"

elif direction == "down":
opposite = "up"

elif direction == "left":
opposite = "right"

elif direction == "right":
opposite = "left"

return opposite

def getCoordinatesForMap(direction):
x1=0
yl=0
x2=0
y2=0
if direction == "up":
x1 =1015
y1l =660
x2 =1125
y2 =730
elif direction == "down":
x1 =1015
yl =770
x2 =1125
y2 = 860
elif direction == "left":
x1 =945
yl =710
x2 = 1040
y2 =810
elif direction == "right":
x1 =1080
yl=710
x2 =1140
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y2 =810
return x1, yl

def findOutWhereToGo():
global comingFrom

Up, EmptyUp = WhatsCompleted("up")

Down, EmptyDown = WhatsCompleted("down")

Left, EmptyLeft = WhatsCompleted("left")

Right, EmptyRight = WhatsCompleted("right")

print("Up: | Has uncompleted squares : ", Up, " | Has completed squares : ", EmptyUp)

print("Down: | Has uncompleted squares : ", Down, " | Has completed squares : ",
EmptyDown)

print("Left: | Has uncompleted squares : ", Left, " | Has completed squares : ", EmptyLeft)

print("Right: | Has uncompleted squares : ", Right, " | Has completed squares : ",
EmptyRight)

allDirections = [(Up, EmptyUp, "up"),
(Down,EmptyDown,"down"),(Left, EmptyLeft,"left"),(Right, EmptyRight,"right™)]

filteredDirections =[]

for direction in allDirections:
print(direction)
if (direction[0] == 0 and direction[1] == 1) or (direction[0] == 0 and direction[1] == 0) or
direction[2] == comingFrom:
pass
else:
filteredDirections.append([direction[0] + direction[1], direction[2]])

print(filteredDirections)
return filteredDirections

def WhatsCompleted(direction):
numberOfSquares = 0
hasCompletedRooms =0
x1=0
x2=0
yl=0
y2=0
if direction == "up":
x1 = 808+150
yl =638
x2 = 1354-150
y2 =751
elif direction == "down":
x1 =811+150
yl =764
x2 = 1357-150
y2 =914
elif direction == "left":
x1 =808
y1l = 638+50
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X2 = 1058

y2 =917-50
elif direction == "right":
x1 = 1070
yl = 638+50
x2 = 1350
y2 =914-50

rooms = ['BattleRoom", "TreasureRoom", "TreasureRoomMovingTo", "UnknownRoom",
"EmptyRoom", "BattleRoomMovingTao", "UnknownRoomMovingTo", "EmptyRoomMovingTo"]

completedRooms = ["CompletedRoom", "CompletedRoomMovingTo", "StartingRoom",
"StartingRoomMovingTo"]

for room in rooms:
if numberOfSquares == O:
numberOfSquares = specificSquares(room, x1,y1,x2,y2)

for completedRoom in completedRooms:
if hasCompletedRooms == 0:
hasCompletedRooms = specificSquares(completedRoom,x1,y1,x2,y2)

return numberOfSquares, hasCompletedRooms
def specificSquares(whichOne,x1,y1,x2,y2):

numOfPics = 0
image = "./imagesForTheProgram/MapStuff/MapStuff_" + whichOne + ".png"
results = imagesearch(image, 0.7)

if results[0] != -1 and results[0] <= x2 and results[0] >= x1 and results[1] <= y2 and
results[1] >= y1: #and results[0] > 485 and results[1] > 667 and results[0] < 1178 and
results[1] < 860:
numOfPics = 1
return numOfPics

def currentPartyLocation():
global p

currentLocation =
partyLocation = Functor("partyLocation”, 1)

A = Variable()

g = Query(partyLocation(A))

while g.nextSolution():
currentLocation = A.value

g.closeQuery()

print("Party is in:", currentLocation)
print(currentLocation)

return currentLocation

HH#
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##HCombat stuff

def findOutCurrentCharacter():
global currentCharacter
findCurrentCharacter()
print(currentCharacter)

HH

def checkEverything():
print("Everything available: ")

currentCharactersAndSkills()
currentPartyLocation()
currentinventory()

def initialSetupForDungeon():
print("Initial dungeon setup™)

print("Checking inventory")
whatsInThelnventory()

print("Checking heroes")
whoAreTheHeros()

print("Begins in a room")
placelntoRoom()

checkEverything()

def isTheObjectiveReached():
global dungeonCompleted

result = imagesearch("./imagesForTheProgram/Utility/Utility Return_To_Hamlet.png", 0.9)
if result[0] == -1:

objectiveReached = False
else:

objectiveReached = True

print("Objective reached: ", objectiveReached)
def isThePartylnCombat():

moveMouse(945, 431)
partylsinCombat = False

result =
imagesearch("./imagesForTheProgram/CombatStuff/CombatStuff_Enemy_Targetting.png",
0.7)

if str(result) == "[-1, -1]™
partylsinCombat = False
else:
partylsinCombat = True
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time.sleep(4)

print("Party is in combat: ", partylsinCombat)
print()

return partylsinCombat
def lookForCharacterMarker():
results = [-1,-1]

while results[0] == -1:
results =
imagesearch("./imagesForTheProgram/CombatStuff/CombatStuff _Current_Character.png",
0.8)

def removeAllEnemies():
global p
p.retractall("currentEnemies(_,_, , , , )")

def makeACombatMove():
global currentCharacter
global transformed

partylsinCombat = True

while partylsinCombat == True:
lookForCharacterMarker()
listOfThingsToTry = findOutWhatToDo()
useAbilities(listOfThingsToTry)

clickOnReOrderParty()
transformed = False
AbominationHumanForm()
waslInFight = True

def findOutWhatToDo():
print("Figuring out what to do")
global currentCharacter
whatToDo =[]
lookForCharacterMarker()
time.sleep(1)

character = findCurrentCharacterFromExisting()
time.sleep(2)
#findCharacter

position = findOutPosition()
positionToSend = position[0]

skillsAvailableRn = whatSkillsCanTheyUse(character, positionToSend)
print(skillsAvailableRn)
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checkCharacter = findCurrentCharacterFromExisting()

if checkCharacter == character:
whatToDo = settingUpPriorities(skillsAvailableRn)

print(whatToDo)
print("Finished")
return whatToDo

def settingUpPriorities(skills):
abilityNameAndTargetCoordinates = []
findTargets()
for skill in skills:
decidedThingy = decideWhatToDoWithSkill(skill)
for target in decidedThingy:
abilityNameAndTargetCoordinates.append(target)
return abilityNameAndTargetCoordinates

def decideWhatToDoWithSkill(skill):
global abilityCounter
decidedThingy =[]

if skill[1] == "heal":
decidedThingy.append(whoToHeal(skill))
elif skill[1] == "selfheal":
decidedThingy.append(healSelf(skill))
elif skill[1] == "destress":
decidedThingy.append(whoToDestress(skill))
elif skill[1] == "selfdestress":
decidedThingy.append(destressSelf(skill))
elif skill[1] == "buff" and abilityCounter == 3:
abilityCounter =0
list = whoToBuff(skill)
for triable in list:
if triable[0] !=""
decidedThingy.append(triable)
elif skill[1] == "stun" and abilityCounter == 2:
abilityCounter = abilityCounter + 1
list = whoToStun(skill)
for triable in list:
if triable[0] !=""
decidedThingy.append(triable)
elif skill[1] == "blight" or skill[1] == "bleed":
list = whoToDOT(skill)
for triable in list:
if triable[0] !=""
decidedThingy.append(triable)
elif skill[1] == "debuff":
list = whoToDebuff(skill)
for triable in list:
if triable[0] !=""
decidedThingy.append(triable)
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abilityCounter = abilityCounter + 1
elif skill[1] == "attack™:
list = whoToAttack(skill)
for triable in list:
if triable[0] !=""
decidedThingy.append(triable)
else:
list = whoToAttack(skill)
for triable in list:
if triable[0] !=""
decidedThingy.append(triable)

return decidedThingy

def whoToAttack(skill):
returnMe =["", [0,0]]
usableFromPaosition = Functor("usableFromPosition", 5)
currentEnemies = Functor("currentEnemies", 6)

LowFrom = Variable()
HighFrom = Variable()
LowTarget = Variable()
HighTarget = Variable()
PositionOfEnemy = Variable()
Xcoordinate = Variable()
Ycoordinate = Variable()
Stress = Variable()

Prot = Variable()

Corpse = Variable()

potentialVictims = []

g = Query(usableFromPosition(skill[0], LowFrom, HighFrom, LowTarget, HighTarget),
currentEnemies(PositionOfEnemy, Xcoordinate, Ycoordinate, Prot, Stress, Corpse))
while g.nextSolution():
ToWhereLow = int(LowTarget.get_value())
ToWhereHigh = int(HighTarget.get_value())
position = int(PositionOfEnemy.get_value())
if ToWhereLow <= position and ToWhereHigh >= position:
potentialVictims.append([int(PositionOfEnemy.value), int(Xcoordinate.value),
int(Ycoordinate.value)])
g.closeQuery()
list =]
for victim in potentialVictims:
list.append([skill[0], [victim[1], victim[2]]])
print(list)
return list

def whoToDebuff(skill):
returnMe =", [0,0]]
usableFromPaosition = Functor("usableFromPosition”, 5)
currentEnemies = Functor("currentEnemies", 6)

LowFrom = Variable()
HighFrom = Variable()
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LowTarget = Variable()
HighTarget = Variable()
PositionOfEnemy = Variable()
Xcoordinate = Variable()
Ycoordinate = Variable()
Stress = Variable()

Prot = Variable()

potentialVictims = []

g = Query(usableFromPosition(skill[0], LowFrom, HighFrom, LowTarget, HighTarget),
currentEnemies(PositionOfEnemy, Xcoordinate, Ycoordinate, Prot, Stress,
"notCorpse"))
while g.nextSolution():
ToWhereLow = int(LowTarget.get_value())
ToWhereHigh = int(HighTarget.get_value())
position = int(PositionOfEnemy.get_value())
if ToWhereLow <= position and ToWhereHigh >= position:
potentialVictims.append([int(PositionOfEnemy.value), int(Xcoordinate.value),
int(Ycoordinate.value)])
g.closeQuery()
if len(potentialVictims) != O:
returnMe = [skill[0], [potentialVictims[0][1], potentialVictims[0][2]]]
list =[]
for victim in potentialVictims:
list.append([skill[0], [victim[1], victim[2]]])
print(list)
return list

def whoToDOT(skill):
returnMe =", [0,0]]
usableFromPosition = Functor("usableFromPosition", 5)
currentEnemies = Functor("currentEnemies", 6)

LowFrom = Variable()
HighFrom = Variable()
LowTarget = Variable()
HighTarget = Variable()
PositionOfEnemy = Variable()
Xcoordinate = Variable()
Ycoordinate = Variable()
Stress = Variable()

potentialVictims = []

g = Query(usableFromPosition(skill[0], LowFrom, HighFrom, LowTarget, HighTarget),
currentEnemies(PositionOfEnemy, Xcoordinate, Ycoordinate, "prot", Stress,
"notCorpse"))
while g.nextSolution():
ToWhereLow = int(LowTarget.get_value())
ToWhereHigh = int(HighTarget.get_value())
position = int(PositionOfEnemy.get_value())
if ToWhereLow <= position and ToWhereHigh >= position:
potentialVictims.append([int(PositionOfEnemy.value), int(Xcoordinate.value),
int(Ycoordinate.value)])



g.closeQuery()
if len(potentialVictims) != 0:

returnMe = [skill[0], [potentialVictims[0][1], potentialVictims[0][2]]]
list =[]
for victim in potentialVictims:
list.append([skill[0], [victim[1], victim[2]]])
print(list)
return list

def whoToStun(skill):
returnMe =["", [0,0]]
usableFromPosition = Functor("usableFromPosition", 5)
currentEnemies = Functor("currentEnemies", 6)

LowFrom = Variable()
HighFrom = Variable()
LowTarget = Variable()
HighTarget = Variable()
PositionOfEnemy = Variable()
Xcoordinate = Variable()
Ycoordinate = Variable()

Prot = Variable()

potentialVictims = []

g = Query(usableFromPosition(skill[0], LowFrom, HighFrom, LowTarget, HighTarget),
currentEnemies(PositionOfEnemy, Xcoordinate, Ycoordinate, Prot, "stress",
"notCorpse"))
while g.nextSolution():
ToWhereLow = int(LowTarget.get_value())
ToWhereHigh = int(HighTarget.get_value())
position = int(PositionOfEnemy.get_value())
if ToWhereLow <= position and ToWhereHigh >= position:
potentialVictims.append([int(PositionOfEnemy.value), int(Xcoordinate.value),
int(Ycoordinate.value)])
g.closeQuery()
if len(potentialVictims) != O:
returnMe = [skill[0], [potentialVictims[0][1], potentialVictims[0][2]]]
list =]
for victim in potentialVictims:
list.append([skill[0], [victim[1], victim[2]]])

print(list)
return list

def whoToBuff(skill):
global transformed
returnMe =", [0,0]]

if skill[0] == "tracking_Shot":
returnMe = [skill[0], findOutPositionCoordinatesEnemy(2)]
if returnMe[1] == []:
retunrMe =", [0,0]]
if skill[0] == "emboldening_Vapours™:
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returnMe = [skill[0], XandYofFriendlyTarget(1)]
else:
if skill[0] == "transform:
if transformed == False:
AbominationBeastForm()
transformed = True
if transformed == True:
AbominationHumanForm()
transformed = False
throw, send = findOutPosition()
returnMe = [[skill[0], [send[0],send[1]]],[skill[0], XandYofFriendlyTarget(1)]]
return returnMe

def AbominationHumanForm():
global p
p.retract("currentlyAvailableSkills(abomination, rage)")
p.retract("currentlyAvailableSkills(abomination, rake)")
p.retract("currentlyAvailableSkills(abomination, slam)")

p.assertz("currentlyAvailableSkills(abomination, absolution)")
p.assertz("currentlyAvailableSkills(abomination, manacles)")
p.assertz("currentlyAvailableSkills(abomination, beasts_Bile)")

def AbominationBeastForm():
global p
p.retract("currentlyAvailableSkills(abomination, absolution)”)
p.retract("currentlyAvailableSkills(abomination, manacles)")
p.retract("currentlyAvailableSkills(abomination, beasts_Bile)")

p.assertz("currentlyAvailableSkills(abomination, rage)")
p.assertz("currentlyAvailableSkills(abomination, rake)")
p.assertz("currentlyAvailableSkills(abomination, slam)™)

def destressSelf(skill):
returnMe =", [0,0]]
max, curr, stress = findCurrentCharactersHealthAndStress()
if int(stress) > 80:
throw, send = findOutPosition()
returnMe = [skill[0], send]

return returnMe

def whoToDestress(skill):
returnMe =["", [0,0]]
biggestStress = 0
everyone = checkEveryonesHealth()
position = 0
for guy in everyone:
if int(guy[2]) > biggestStress:
biggestStress = int(guy[2])
position = guy[0]
if biggestStress > 80:
returnMe = [skill[0], XandYofFriendlyTarget(position)]

return returnMe
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def healSelf(skill):
returnMe =", [0,0]]
max, curr, stress = findCurrentCharactersHealthAndStress()
if int(curr)/int(max) < 0.5:

throw, send = findOutPosition()
returnMe = [skill[0], send]

return returnMe

def XandYofFriendlyTarget(position):
coordinates = [0,0]
if position == 4:
coordinates = [268, 431]
elif position == 3:
coordinates = [392, 431]
elif position == 2:
coordinates = [525, 431]
elif position == 1:
coordinates = [663, 431]

return coordinates

def whoToHeal(skill):
returnMe =["", [0,0]]
smallestRatio = float(1)
everyone = checkEveryonesHealth()
position = 0
for guy in everyone:
if float(guy[1]) < smallestRatio:
smallestRatio = float(guy[1])
position = int(guy[0])
if skill[0] == "battlefield_Medicine":
if smallestRatio < 0.1:
returnMe = [skill[0], XandYofFriendlyTarget(position)]
else:
if smallestRatio < 0.5:
returnMe = [skill[0], XandYofFriendlyTarget(position)]

return returnMe

def whatSkillsCanTheyUse(character, position):
currentlyAvailableCharacters = Functor("currentlyAvailableCharacters”, 5)
characterAbility = Functor("characterAbility”, 3)
usableFromPosition = Functor("usableFromPosition”, 5)
currentlyAvailableSkills = Functor("currentlyAvailableSkills”, 2)

print(character)

Ability = Variable()
MaxHealth = Variable()
CurrHealth = Variable()
Stress = Variable()
AbilityType = Variable()

72



LowFrom = Variable()
HighFrom = Variable()
LowTarget = Variable()
HighTarget = Variable()

usableMoves =[]

g = Query(currentlyAvailableSkills(character, Ability),
usableFromPosition(Ability, LowFrom, HighFrom, LowTarget, HighTarget),
characterAbility(character, Ability, AbilityType))

while g.nextSolution():

fromWhereLow = int(LowFrom.get_value())
fromWhereHigh = int (HighFrom.get_value())
if fromWhereLow <= position and fromWhereHigh >= position:
usableMoves.append([str(Ability.value), str(AbilityType.value)])
g.closeQuery()

return usableMoves

def findCurrentCharacterFromExisting():
global allCharacters
for dude in allCharacters:
result =
imagesearch("./imagesForTheProgram/CharacterStuff/Portraits/"+dude[1]+"_pic.png", 0.8)
if result[0] !=-1:
return dude[1]

def useAbilities(thingsToTry):
global currentCharacter
somethingHappened = False
oldTarget = [0,0]
character = findCurrentCharacterFromExisting()

for thing in thingsToTry:
if somethingHappened == False and thing[0] != "":
if thing[0] != oldTarget:
clickOnAbility(character, thing[0])
clickOnTarget(thing[1])
oldTarget = thing[0]
time.sleep(0.3)
lookForCharacterMarker()
someGuy = findCurrentCharacterFromExisting()
print(somethingHappened)
if character '= someGuy:
somethingHappened = True
print("Something did in fact happen™)
time.sleep(1)
time.sleep(1)
if somethingHappened == False:
pressMove()

def countEnemiesAndStats(positions):
enemies = ]
currentPositionOfSkull = [0,0]

73



oldPositionOfSkull = 0
number =0
canStress ="
hasProt ="

isCorpse =™

for position in positions:
moveTo(position[1], position[2])
currentPositionOfSkull =
imagesearch("./imagesForTheProgram/CombatStuff/CombatStuff Enemy_Targetting.png",
0.8)
protection =
imagesearch("./imagesForTheProgram/CombatStuff/CombatStuff Prot.png", 0.8)
stress = imagesearch("./imagesForTheProgram/CombatStuff/CombatStuff _Stress.png",
0.8)
corpse =
imagesearch("./imagesForTheProgram/CombatStuff/CombatStuff _Corpse.png", 0.8)
if protection[0] != -1 and protection[0] > 945:
hasProt = "prot"
else:
hasProt = "no_prot"
if stress[0] = -1:
canStress = "stress"
else:
canStress = "no_stress"
if corpse[0] == -1:
isCorpse = "notCorpse"
else:
isCorpse = "isCorpse"
if currentPositionOfSkull[0] != oldPositionOfSkull and currentPositionOfSkull[0] != -1:
number = number + 1
oldPositionOfSkull = currentPositionOfSkull[0]

enemies.append([number, position[1], position[2], hasProt, canStress, isCorpse])
else:
pass

return enemies

def findTargets():
global p
removeAllEnemies()
positions = getAllEnemyPositions()
numberOfEnemies = countEnemiesAndStats(positions)

for enemy in numberOfEnemies:
forAdding = "currentEnemies("+str(enemy|[0])+", "+str(enemy[1])+", "+str(enemy[2])+",
"+enemy[3]+", "+tenemy[4]+","+ enemy[5]+")"
p.assertz(forAdding)
showAllEnemies()

def showAllEnemies():
currentEnemies = Functor("currentEnemies”, 6)
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X = Variable()

Y = Variable()
Z = Variable()
A = Variable()
B = Variable()
C = Variable()

g = Query(currentEnemies(X,Y,Z,A,B,C))
while g.nextSolution():
print(str(X.value),str(Y.value),str(Z.value),str(A.value),str(B.value),str(C.value))

g.closeQuery()

def getAllEnemyPositions():
positions =[]
enemyPosition = Functor("enemyPosition”, 3)

X = Variable()
Y = Variable()
Z = Variable()

g = Query(enemyPosition(X,Y,Z))
while g.nextSolution():
positions.append([int(X.value), int(Y.value), int(Z.value)])

g.closeQuery()

return positions

def pressMove():
results = imagesearch("./imagesForTheProgram/Utility/Utility_Move.png", 0.8)
clickMouse(results[0]+5,results[1]+5)

position, coordinates = findOutPosition()

if position == 1:
coordinateeees = findOutPositionCoordinates(4)
clickMouse(coordinateeees|0], coordinateeees|[1])
coordinateeees = findOutPositionCoordinates(3)
clickMouse(coordinateeees[0], coordinateeees[1])
coordinateeees = findOutPositionCoordinates(2)
clickMouse(coordinateeees|0], coordinateeees[1])
elif position == 2:
coordinateeees = findOutPositionCoordinates(4)
clickMouse(coordinateeees|0], coordinateeees|[1])
coordinateeees = findOutPositionCoordinates(3)
clickMouse(coordinateeees[0], coordinateeees|[1])
coordinateeees = findOutPositionCoordinates(1)
clickMouse(coordinateeees|0], coordinateeees[1])
elif position == 3:
coordinateeees = findOutPositionCoordinates(1)
clickMouse(coordinateeees|0], coordinateeees[1])
coordinateeees = findOutPositionCoordinates(2)
clickMouse(coordinateeees[0], coordinateeees|[1])
coordinateeees = findOutPositionCoordinates(4)
clickMouse(coordinateeees|0], coordinateeees[1])
elif position == 3:
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coordinateeees = findOutPositionCoordinates(1)
clickMouse(coordinateeees[0], coordinateeees|[1])
coordinateeees = findOutPositionCoordinates(2)
clickMouse(coordinateeees|0], coordinateeees[1])
coordinateeees = findOutPositionCoordinates(3)
clickMouse(coordinateeees[0], coordinateeees[1])

def findOutPositionCoordinatesEnemy(position):
enemyPosition = Functor("enemyPosition", 3)

X = Variable()
Y = Variable()

toReturn =[]
g = Query(enemyPosition(position, X,Y))
while g.nextSolution():

toReturn = [int(X.value), int(Y.value)]
g.closeQuery

return toReturn

def findOutPositionCoordinates(position):
partyPosition = Functor("partyPosition", 3)

X = Variable()
Y = Variable()

toReturn =]
g = Query(partyPosition(position, X,Y))
while g.nextSolution():

toReturn = [int(X.value), int(Y.value)]
g.closeQuery

return toReturn

def checkEveryonesHealth():
positions = [[262, 614],[385, 614],[515, 614],[641, 614]]
bboxes = [[192, 540, 335, 596],[321, 540, 463, 596],[452,540,590,596],[581,540,723,596]]

whoToHealPositions = ]

for i in range(0, 4):
moveMouse(positions[i][0],positions[i][1])
healthimage = pyscreenshot.grab(bboxes]i])
healthimage.save("checkThis2.png")

image = PIL.Image.open("checkThis2.png")
health = pytesseract.image_to_string(image)
try:

maxHealth = health.split("/")[1].split("\n")[O]
except Exception as ex:

maxHealth = str(40)
except ValueError as vex:

maxHealth = str(40)
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try:

currHealth = health.split("/")[0]

except Exception as ex:
currHealth = str(30)

except ValueError as vex:
currHealth = str(30)

try:

currStress = health.split("\n")[1].split("/*)[0]
except Exception as ex:

currStress = str(50)
except ValueError as vex:

currStress = str(50)

try:
maxHealth = int(maxHealth)
maxHealth = str(maxHealth)

except Exception as ex:
maxHealth = str(40)

except ValueError as vex:
maxHealth = str(40)

try:
currHealth = int(currHealth)
currHealth = str(currHealth)

except Exception as ex:
currHealth = str(30)

except ValueError as vex:
currHealth = str(30)

try:
currStress = int(currStress)
currStress = str(currStress)

except Exception as ex:
currStress = str(50)

except ValueError as vex:
currStress = str(50)

ratio=1
try:
ratio = float(currHealth)/(float(maxHealth))
except Exception as ex:
ratio = 0.5
except ValueError as vex:
ratio=0.5

stress = 30

try:
stress = int(currStress)

except Exception as ex:
stress = 50

except ValueError as vex:
stress = 50



whoToHealPositions.append([4-i, ratio, stress])
return whoToHealPositions

def clickOnAbility(character, ability):
results =

imagesearch("./imagesForTheProgram/CharacterStuff/"+character+"/"+character+"_"+ability

+".png", 0.8)
clickMouse(results[0]+5,results[1]+5)

def clickOnTarget(target):
clickMouse(target[0],target[1])

def combatCheckCharacter(position):
searchForAilmentsOnOnePerson(position)

def findOutPosition():
position =
imagesearch("./imagesForTheProgram/CombatStuff/CombatStuff_Current_Character.png")
print(position)

positionToSend = 0
coordinates = [0,0]

if position[0] < 268:
positionToSend = 4
coordinates = [268, 431]

elif position[0] > 268 and position[0] < 392:
positionToSend = 3
coordinates = [392, 431]

elif position[0] > 392 and position[0] < 525:
positionToSend = 2
coordinates = [525, 431]

elif position[0] > 525 and position[0] < 663:
positionToSend = 1
coordinates = [663, 431]

return positionToSend, coordinates
def isThePartylnRoom():

results = imagesearch("./imagesForTheProgram/Utility/Utility_Fully_Zoomed_Frame.png'
0.8)
if results[0] != -1 and results[0] > 1015 and results[1] > 712 and results[0] < 1041 and
results[1] < 732:
print("Party in room")
placelntoRoom()
return True
else:
print("Party not in room")
return False

def didSomethingHappen():
enteredCombat = isThePartylnCombat()
if enteredCombat == False:
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selectMap()
selectCenteringOnParty()
enteredRoom = isThePartylnRoom()
checkForHunger()

checkForCurio()

if enteredCombat == False and enteredRoom == False:
return False

else:
return True

def makeAnExplorationMove():

checkOnParty()

pressW()

checkForCurio()

whereThePartyls = currentPartyLocation()

if str(whereThePartyls) == "hallway":
somethingHappened = False
moveMouse(400,400)
popUp = []
fullyZoomMap()
while somethingHappened == False:
while len(popUp) == 0:
holdDAndCheckForTrap()
fullyZoomMap()
popUp = imagesearch_from_folder("./imagesForTheProgram/PoppedUp/*, 0.8)
somethingHappened = didSomethingHappen()

popUp =[]

elif str(whereThePartyls) == "room":
selectMap()
selectCenteringOnParty()
didWeMove = selectWhereToGo()
if didWeMove ==False:
pass
else:
checkForTrap()
moveForABit()
placelntoHallway/()
else:
print("Don't know where the party is")

def checkForTrap():
clickMouse(1073, 557)
time.sleep(1)

def checkForHunger():
results = imagesearch("./imagesForTheProgram/Utility/Utility_Eat_Food.png", 0.8)
results2 = imagesearch("./imagesForTheProgram/Utility/Utility_Dont_Eat_Food.png", 0.8)
if results[0] = -1:
clickMouse(results[0]+5,results[1]+5)
elif results[0] == -1 and results2[0] != -1:
clickMouse(results2[0]+5,results2[1]+5)
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else:
print("No one is hungry")

def checkForCurio():

resultOfHand = imagesearch("./imagesForTheProgram/Utility/Utility_Take_All.png", 0.8)
if resultOfHand[0] == -1:
return

results = str(imagesearch_from_folder("./imagesForTheProgram/CurioStuff/",0.8))
results = results[2:]

results = results[:len(results)-1]

listOfResults = results.split(", ™)

listOfResults = [i.replace("./imagesForTheProgram/CurioStuff/", ") for i in listOfResults]
listOfResults = [i.replace(".png™, ™) for i in listOfResults]
time.sleep(0.1)

print()
filteredList =[]

for j in listOfResults:
#print(j.split(": ")[1] == "[-1, -1]")
#print(j.split(": ")[1])
if j.split(": ")[1] '= "[-1, -1]"
filteredList += [j]
itemNeeded ="

curio =

if len(filteredList) != 0:
curio = filteredList[0].split(":")[0]
itemNeeded = checklfYouHaveWhatYouNeedForCurio(curio)
time.sleep(0.2)

if temNeeded !=""
useltemOnCurio(itemNeeded)
collectTreasure()
else:
if curio 1=""
isltDangerousWithoutAnything(curio)
collectTreasure()

results = imagesearch("./imagesForTheProgram/Utility/Utility_Take_All.png", 0.8)
clickMouse(results[0]+5,results[1]+5)

def isltDangerousWithoutAnything(curio):

result = checklfCurioPositiveWithoutAnything(curio)

if result != "negative":
collectTreasure()

else:
results = imagesearch("./imagesForTheProgram/Utility/Utility_Close.png", 0.8)
time.sleep(0.5)
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if results[0] == -1:
pass

else:
clickMouse(results[0],results[1])

def collectTreasure():
time.sleep(1)
HHAHHHHHH
pressHand()

time.sleep(0.3)
nothingLeftToKick = False
allSorted = False

print("Trinyg to collect”)

results = imagesearch("./imagesForTheProgram/Utility/Utility Ok.png", 0.8)
if results[0] == -1:
allSorted = True

while allSorted == False and nothingLeftToKick == False:
pressHand()
time.sleep(1)
results = imagesearch("./imagesForTheProgram/Utility/Utility Ok.png", 0.8)
if results[0] == -1:
allSorted = True
else:
clickMouse(results[0],results[1])
whatsinThelnventory()
nothingLeftToKick = kickLeastValuableThing()

results = imagesearch("./imagesForTheProgram/Utility/Utility_Close.png", 0.8)
if results[0] == -1:

pass
else:

clickMouse(results[0],results[1])

whatsInThelnventory()

moveForABit

def kickLeastValuableThing():
somethingKicked = False

valuableltem = Functor("valuableltem”, 2)

heirloom = Functor("heirloom”, 2)

playerHas = Functor("playerHas", 1)

valueAndHowManyStacks = Functor("valueAndHowManyStacks", 2)
genre ="
bestToKick =""
worthOfMostKickable = 10000

X = Variable()

Y = Variable()
Z = Variable()
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g = Query(playerHas(X), valuableltem(X, valueAndHowManyStacks(Y, Z)))
while g.nextSolution():
if int(Y.value)*int(Z.value) < worthOfMostKickable:
worthOfMostKickable = int(Y.value)*int(Z.value)
bestToKick = str(X.value)
genre = "valuable"

g.closeQuery()

if bestToKick ==""

worthOfMostKickable = 5

g = Query(playerHas(X), heirloom(X,Y))

while g.nextSolution():

if int(Y.value) < worthOfMostKickable:

worthOfMostKickable = int(Y.value)
bestToKick = str(X.value)
genre = "heirloom"

g.closeQuery()

if bestToKick ==""
g = Query(playerHas(X), item(X))
while g.nextSolution():
bestToKick = str(X.value)
genre = "item"
g.closeQuery()

print(bestToKick)

if bestToKick !="":
if genre == "valuable":
results =
imagesearch("./imagesForTheProgram/ValuableStuff/ValuableStuff_"+bestToKick+".png")
shiftClick(results[0],results[1])
elif genre == "heirloom":
results =
imagesearch("./imagesForTheProgram/HeirloomStuff/HeirloomStuff_"+bestToKick+".png")
shiftClick(results[0],results[1])
elif genre == "item":
results =
imagesearch("./imagesForTheProgram/HeirloomStuff/HeirloomStuff "+bestToKick+".png")
shiftClick(results[0],results[1])
somethingKicked = True
removeFrominventory(bestToKick)

if somethingKicked == True:
return False

else:
return True

def pressHand():
results = imagesearch("./imagesForTheProgram/Utility/Utility_Take_All.png", 0.8)
clickMouse(results[0]+180, results[1]+5)
clickMouse(results[0]+5, results[1]+5)

def useltemOnCurio(item):
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results =
imagesearch("./imagesForTheProgram/InventoryStuff/InventoryStuff_"+item+".png")
if results[0] != -1:
rightClickMouse(results[0]+5, results[1]+5)
checkFor(item)

def checklfYouHaveWhatYouNeedForCurio(investigatedCurio):
curio = Functor("curio”, 1)
curioAndWhatWorksOnlt = Functor("curioAndWhatWorksOnlt", 3)
playerHas = Functor("playerHas",1)

X = Variable()

itemNeeded =
g = Query(curio(investigatedCurio),
curioAndWhatWorksOnlt(investigatedCurio, X, "positive"), playerHas(X))

while g.nextSolution():
itemNeeded = str(X.value)

g.closeQuery()

return itemNeeded
def checklfCurioPositiveWithoutAnything(investigatedCurio):

curio = Functor("curio”, 1)
curicAndWhatWorksOnlt = Functor("curioAndWhatWorksOnit", 3)

X = Variable()
Y = Variable()

result =
g = Query(curio(investigatedCurio),
curioAndWhatWorksOnlt(investigatedCurio,"nothing", X))

while g.nextSolution():
result = str(X.value)

g.closeQuery()

print(result)
return result

def makeAMove():
global dungeonCompleted

partylsinCombat = isThePartylnCombat()
if partylsinCombat:
makeACombatMove()
else:
makeAnExplorationMove()

isTheObjectiveReached()



def completingTheCurrentDungeon():
global dungeonCompleted

initialSetupForDungeon()

while dungeonCompleted == False:
makeAMove()

print("Current dungeon is complete")

def main():

print("Darkest Dungeon Al, please tab into the game")

prepareProlog()

global keepDoinglt
currentlylnDungeon = True

typeYIfYouWantToContinue = "y"
while keepDoinglt == True:
firstCountdown()

completingTheCurrentDungeon()

shouldIContinue()
goodbyeMessage()

p = Prolog()

abilityCounter=0
transformed = False
recentlyLooked = True
comingFrom =""
currentCharacter ="
currentCharacterAbilities =[]
allCharacters =[]

waslInFight = False
keepDoinglt = True
dungeonCompleted = False

main()
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Prilog 2

Primjer Prolog koda

Napomene:
e Sve vezano uz Prolog je napisano kroz Python te se baza znanja definira
prilikom pokretanja programa
e varijabla "p" je instanca Prolog() objekta iz PySwip knjizice koja je deklarirana

na globalnoj razini

Definiranje €injenica:

def defineAbilities():
global p
characterAbility = Functor("characterAbility”, 3)
p.assertz("characterAbility(abomination, absolution, selfheal)")
p.assertz("characterAbility(abomination, absolution, selfdestress)")
p.assertz("characterAbility(abomination, manacles, stun)")
p.assertz("characterAbility(abomination, manacles, attack)")
p.assertz("characterAbility(abomination, beasts_Bile, blight)")
p.assertz("characterAbility(abomination, beasts_Bile, attack)")
p.assertz("characterAbility(abomination, transform, buff)")
p.assertz("characterAbility(abomination, rage, attack)")
p.assertz("characterAbility(abomination, rake, attack)")
p.assertz("characterAbility(abomination, slam, movement)")

p.assertz("characterAbility(abomination, slam, attack)")

p.assertz("characterAbility(antiquarian, fortifying_Vapours, heal)")
p.assertz("characterAbility(antiquarian, invigorating_Vapours, buff)")
p.assertz("characterAbility(antiquarian, nervous_Stab, attack)")
p.assertz("characterAbility(antiquarian, festering_Vapours, blight)")
p.assertz("characterAbility(antiquarian, get_Down, buff)")
p.assertz("characterAbility(antiquarian, get_Down, movement)")
p.assertz("characterAbility(antiquarian, flashpowder, debuff)")
p.assertz("characterAbility(antiquarian, flashpowder, reveal)")

p.assertz("characterAbility(antiquarian, protect_Me, buff)")
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p.assertz("characterAbility(arbalest, battlefield_Bandage, heal)")
p.assertz("characterAbility(arbalest, sniper_Shot, markable)")
p.assertz("characterAbility(arbalest, sniper_Shot, attack)")
p.assertz("characterAbility(arbalest, snipers_Mark, mark)")
p.assertz("characterAbility(arbalest, suppressing_Fire, attack)")
p.assertz("characterAbility(arbalest, rallying_Flare, buff)")
p.assertz("characterAbility(arbalest, rallying_Flare, reveal)")
p.assertz("characterAbility(arbalest, bola, movement)™)
p.assertz("characterAbility(arbalest, bola, attack)")

p.assertz("characterAbility(arbalest, blindfire, attack)")

p.assertz("characterAbility(bountyHunter, collect_Bounty, markable)")
p.assertz("characterAbility(bountyHunter, collect_Bounty, attack)")
p.assertz("characterAbility(bountyHunter, mark_For_Death, mark)")
p.assertz("characterAbility(bountyHunter, mark_For_Death, debuff)")
p.assertz("characterAbility(bountyHunter, come_Hither, mark)")
p.assertz("characterAbility(bountyHunter, come_Hither, movement)")
p.assertz("characterAbility(bountyHunter, uppercut, stun)™)
p.assertz("characterAbility(bountyHunter, uppercut, movement)")
p.assertz("characterAbility(bountyHunter, flashbang, stun)")
p.assertz("characterAbility(bountyHunter, flashbang, movement)")
p.assertz("characterAbility(bountyHunter, finish_Him, attack)")

p.assertz("characterAbility(bountyHunter, caltrops, bleed)")

p.assertz("characterAbility(crusader, battle_Heal, heal)")
p.assertz("characterAbility(crusader, inspiring_Cry, heal)")
p.assertz("characterAbility(crusader, inspiring_Cry, destress)")
p.assertz("characterAbility(crusader, smite, attack)")
p.assertz("characterAbility(crusader, zealous_Accusation, attack)")
p.assertz("characterAbility(crusader, stunning_Blow, stun)")
p.assertz("characterAbility(crusader, stunning_Blow, attack)")
p.assertz("characterAbility(crusader, holy_Lance, movement)")
p.assertz("characterAbility(crusader, holy _Lance, attack)")

p.assertz("characterAbility(crusader, bulwark_Of Faith, buff)")

p.assertz("characterAbility(flagellant, punish, attack)")
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p.assertz("characterAbility(flagellant, punish, bleed)")
p.assertz("characterAbility(flagellant, rain_Of Sorrows, attack)")
p.assertz("characterAbility(flagellant, rain_Of Sorrows, bleed)")
p.assertz("characterAbility(flagellant, exsanguinate, selfheal)")
p.assertz("characterAbility(flagellant, exsanguinate, attack)")
p.assertz("characterAbility(flagellant, exsanguinate, bleed)")
p.assertz("characterAbility(flagellant, reclaim, heal)")
p.assertz("characterAbility(flagellant, redeem, heal)")
p.assertz("characterAbility(flagellant, endure, destress)")
p.assertz("characterAbility(flagellant, suffer, heal)")

p.assertz("characterAbility(flagellant, suffer, cleanse)")

p.assertz("characterAbility(graverobber, lunge, attack)")
p.assertz("characterAbility(graverobber, lunge, movement)")
p.assertz("characterAbility(graverobber, thrown_Dagger, attack)")
p.assertz("characterAbility(graverobber, thrown_Dagger, markable)™)
p.assertz("characterAbility(graverobber, toxin_Trickery, buff)")
p.assertz("characterAbility(graverobber, flashing_Daggers, attack)")
p.assertz("characterAbility(graverobber, flashing_Daggers, debuff)")
p.assertz("characterAbility(graverobber, pick_ To The_ Face, attack)")
p.assertz("characterAbility(graverobber, pick_To The_ Face, piercing)")
p.assertz("characterAbility(graverobber, shadow_Fade, movement)")
p.assertz("characterAbility(graverobber, shadow_Fade, buff)")
p.assertz("characterAbility(graverobber, poison_Darts, blight)")

p.assertz("characterAbility(graverobber, poison_Darts, debuff)")

p.assertz("characterAbility(hellion, wicked_Hack, attack)")
p.assertz("characterAbility(hellion, iron_Swan, attack)")
p.assertz("characterAbility(hellion, adrenaline_Rush, selfheal)")
p.assertz("characterAbility(hellion, adrenaline_Rush, buff)")
p.assertz("characterAbility(hellion, barbaric_Yawp, stun)")
p.assertz("characterAbility(hellion, if_It_Bleeds, bleed)")
p.assertz("characterAbility(hellion, if_It_Bleeds, attack)")
p.assertz("characterAbility(hellion, breakthrough, attack)")
p.assertz("characterAbility(hellion, breakthrough, movement)")
p.assertz("characterAbility(hellion, bleed_Out, attack)")
p.assertz("characterAbility(hellion, bleed_Out, bleed)")
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p.assertz("characterAbility(highwayman, point_Blank_Shot, attack)")
p.assertz("characterAbility(highwayman, point_Blank_Shot, movement)")
p.assertz("characterAbility(highwayman, tracking_Shot, attack)")
p.assertz("characterAbility(highwayman, tracking_Shot, buff)")
p.assertz("characterAbility(highwayman, tracking_Shot, reveal)")
p.assertz("characterAbility(highwayman, pistol_Shot, attack)")
p.assertz("characterAbility(highwayman, pistol_Shot, markable)")
p.assertz("characterAbility(highwayman, wicked_Slice, attack)")
p.assertz("characterAbility(highwayman, grapeshot_Blast, attack)")
p.assertz("characterAbility(highwayman, grapeshot_Blast, debuff)")
p.assertz("characterAbility(highwayman, duelists_Advance, attack)")
p.assertz("characterAbility(highwayman, duelists_Advance, movement)")
p.assertz("characterAbility(highwayman, open_Vein, attack)")
p.assertz("characterAbility(highwayman, open_Vein, bleed)")

p.assertz("characterAbility(houndmaster, lick_Wound, selfheal)")
p.assertz("characterAbility(houndmaster, blackjack, stun)™)
p.assertz("characterAbility(houndmaster, blackjack, stun)™)
p.assertz("characterAbility(houndmaster, hounds_Rush, attack)")
p.assertz("characterAbility(houndmaster, hounds_Rush, bleed)")
p.assertz("characterAbility(houndmaster, hounds_Rush, markable)")
p.assertz("characterAbility(houndmaster, hounds_Harry, attack)")
p.assertz("characterAbility(houndmaster, hounds_Harry, bleed)")
p.assertz("characterAbility(houndmaster, target. Whistle, mark)")
p.assertz("characterAbility(houndmaster, target_Whistle, debuff)")
p.assertz("characterAbility(houndmaster, guard_Dog, buff)")

p.assertz("characterAbility(houndmaster, cry_Havoc, destress)")

p.assertz("characterAbility(jester, inspiring_Tune, destress)")
p.assertz("characterAbility(jester, battle_Ballad, buff)")
p.assertz("characterAbility(jester, dirk_Stab, attack)")
p.assertz("characterAbility(jester, dirk_Stab, movement)")
p.assertz("characterAbility(jester, harvest, bleed)")
p.assertz("characterAbility(jester, harvest, attack)")
p.assertz("characterAbility(jester, slice_Off, bleed)")

p.assertz("characterAbility(jester, slice_Off, attack)")



p.assertz("characterAbility(jester, finale, attack)")
p.assertz("characterAbility(jester, finale, movement)")
p.assertz("characterAbility(jester, solo, movement)")

p.assertz("characterAbility(jester, solo, buff)")

p.assertz("characterAbility(leper, solemnity, selfheal)")
p.assertz("characterAbility(leper, solemnity, selfdestress)")
p.assertz("characterAbility(leper, chop, attack)")
p.assertz("characterAbility(leper, hew, attack)")
p.assertz("characterAbility(leper, purge, movement)")
p.assertz("characterAbility(leper, purge, attack)")
p.assertz("characterAbility(leper, revenge, buff)")
p.assertz("characterAbility(leper, withstand, buff)")
p.assertz("characterAbility(leper, intimidate, attack)")
p.assertz("characterAbility(leper, intimidate, reveal)")

p.assertz("characterAbility(manAtArms, rampart, stun)”)
p.assertz("characterAbility(manAtArms, rampart, attack)")
p.assertz("characterAbility(manAtArms, rampart, movement)")
p.assertz("characterAbility(manAtArms, command, buff)")
p.assertz("characterAbility(manAtArms, bolster, buff)")
p.assertz("characterAbility(manAtArms, crush, attack)")
p.assertz("characterAbility(manAtArms, bellow, debuff)")
p.assertz("characterAbility(manAtArms, defender, buff)")
p.assertz("characterAbility(manAtArms, retribution, buff)")

p.assertz("characterAbility(manAtArms, retribution, attack)")

p.assertz("characterAbility(musketeer, patch_Up, heal)")

p.assertz("characterAbility(musketeer, aimed_Shot, markable)")

p.assertz("characterAbility(musketeer, aimed_Shot, attack)")
p.assertz("characterAbility(musketeer, call_The_Shot, mark)")
p.assertz("characterAbility(musketeer, smokescreen, debuff)")
p.assertz("characterAbility(musketeer, smokescreen, attack)")
p.assertz("characterAbility(musketeer, buckshot, movement)")
p.assertz("characterAbility(musketeer, buckshot, attack)")
p.assertz("characterAbility(musketeer, sidearm, attack)")

p.assertz("characterAbility(musketeer, skeet_Shot, buff)")
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p.assertz("characterAbility(musketeer, skeet_Shot, reveal)")

p.assertz("characterAbility(occultist, wyrd_Reconstruction, heal)")
p.assertz("characterAbility(occultist, weakening_Curse, debuff)")
p.assertz("characterAbility(occultist, vulnerability Hex, mark)")
p.assertz("characterAbility(occultist, abyssal_Artillery, attack)")
p.assertz("characterAbility(occultist, daemons_Pull, attack)")
p.assertz("characterAbility(occultist, daemons_Pull, movement)")
p.assertz("characterAbility(occultist, hands_From_The_Abyss, stun)")
p.assertz("characterAbility(occultist, hands_From_The_Abyss, attack)")

p.assertz("characterAbility(occultist, sacrificial_Stab, attack)")

p.assertz("characterAbility(plagueDoctor, noxious_Blast, attack)")
p.assertz("characterAbility(plagueDoctor, noxious_Blast, blight)™)
p.assertz("characterAbility(plagueDoctor, disorienting_Blast, stun)")

p.assertz("characterAbility(plagueDoctor, disorienting_Blast, movement)")

p.assertz("characterAbility(plagueDoctor, plague_Grenade, attack)")
p.assertz("characterAbility(plagueDoctor, plague_Grenade, blight)")
p.assertz("characterAbility(plagueDoctor, blinding_Gas, stun)")
p.assertz("characterAbility(plagueDoctor, incision, attack)")
p.assertz("characterAbility(plagueDoctor, incision, bleed)")
p.assertz("characterAbility(plagueDoctor, battlefield_Medicine, heal)")

p.assertz("characterAbility(plagueDoctor, emboldening_Vapours, buff)")

p.assertz("characterAbility(shieldbreaker, pierce, attack)")
p.assertz("characterAbility(shieldbreaker, pierce, piercing)")
p.assertz("characterAbility(shieldbreaker, pierce, movement)")
p.assertz("characterAbility(shieldbreaker, puncture, attack)")
p.assertz("characterAbility(shieldbreaker, puncture, movement)")
p.assertz("characterAbility(shieldbreaker, adders_Kiss, blight)")
p.assertz("characterAbility(shieldbreaker, impale, blight)")
p.assertz("characterAbility(shieldbreaker, impale, movement)")
p.assertz("characterAbility(shieldbreaker, expose, reveal)")
p.assertz("characterAbility(shieldbreaker, expose, attack)")
p.assertz("characterAbility(shieldbreaker, captivate, attack)")
p.assertz("characterAbility(shieldbreaker, captivate, blight)")

p.assertz("characterAbility(shieldbreaker, captivate, markable)")
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p.assertz("characterAbility(shieldbreaker, serpent_Sway, movement)")

p.assertz("characterAbility(vestal, divine_Grace, heal)")
p.assertz("characterAbility(vestal, divine_Comfort, heal)")
p.assertz("characterAbility(vestal, dazzling_Light, stun)")
p.assertz("characterAbility(vestal, dazzling_Light, attack)")
p.assertz("characterAbility(vestal, mace_Bash, attack)")
p.assertz("characterAbility(vestal, judgement, attack)")
p.assertz("characterAbility(vestal, illumination, reveal)")
p.assertz("characterAbility(vestal, illumination, debuff)")
p.assertz("characterAbility(vestal, hand_Of_Light, attack)")
p.assertz("characterAbility(vestal, hand_Of_Light, buff)")

print("Abilities defined")

HHHHHHH B

def defineClasses():
global p
characterClass = Functor("characterClass", 1)
p.assertz("characterClass(abomination)")
p.assertz("characterClass(antiquarian)")
p.assertz("characterClass(arbalest)")
p.assertz("characterClass(bountyHunter)")
p.assertz("characterClass(crusader)")
p.assertz("characterClass(flagellant)")
p.assertz("characterClass(graverobber)")
p.assertz("characterClass(hellion)")
p.assertz("characterClass(highwayman)")
p.assertz("characterClass(houndmaster)")
p.assertz("characterClass(jester)")
p.assertz("characterClass(leper)")
p.assertz("characterClass(manAtArms)")
p.assertz("characterClass(musketeer)")
p.assertz("characterClass(occultist)")
p.assertz("characterClass(plagueDoctor)")

p.assertz("characterClass(shieldbreaker)™)



p.assertz("characterClass(vestal)")

print("Classes defined")

Povlaéenje €injenica:

def removeCurrentCharacters():
global p
p.retractall("currentlyAvailableCharacters(_, , , , )"

BHHHHHHA R

def removeCurrentSkills():
global p
p.retractall("currentlyAvailableSkills(_, )")

BHHHHHHA R

def AbominationBeastForm():
global p
p.retract("currentlyAvailableSkills(abomination, absolution)")
p.retract("currentlyAvailableSkills(abomination, manacles)")

p.retract("currentlyAvailableSkills(abomination, beasts_Bile)")

p.assertz("currentlyAvailableSkills(abomination, rage)")
p.assertz("currentlyAvailableSkills(abomination, rake)")

p.assertz("currentlyAvailableSkills(abomination, slam)™)
Postavljanje upita:
def whatAmIPreparedToHeal():

stuffToCure =]

cures = Functor("cures”, 2)

playerHas = Functor("playerHas", 1)
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X = Variable()
Y = Variable()

g = Query(cures(X,Y), playerHas(X))
while g.nextSolution():

stuffToCure.append(str(Y.value))
g.closeQuery()

print(stuffToCure)

return stuffToCure

BHHHHHA R AR

def whatSkillsCanTheyUse(character, position):
currentlyAvailableCharacters = Functor("currentlyAvailableCharacters", 5)
characterAbility = Functor("characterAbility", 3)
usableFromPosition = Functor("usableFromPosition", 5)
currentlyAvailableSkills = Functor("currentlyAvailableSkills", 2)

print(character)

Ability = Variable()
MaxHealth = Variable()
CurrHealth = Variable()
Stress = Variable()
Ability Type = Variable()
LowFrom = Variable()
HighFrom = Variable()
LowTarget = Variable()
HighTarget = Variable()

usableMoves =[]

g = Query(currentlyAvailableSkills(character, Ability),
usableFromPosition(Ability, LowFrom, HighFrom, LowTarget, HighTarget),
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characterAbility(character, Ability, AbilityType))
while g.nextSolution():
fromWhereLow = int(LowFrom.get_value())
fromWhereHigh = int (HighFrom.get_value())
if fromWhereLow <= position and fromWhereHigh >= position:

usableMoves.append([str(Ability.value), str(AbilityType.value)])
g.closeQuery()

return usableMoves
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