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NMpoypappatiopov kat Kivnong oto Xpovo ”

NepiAnyn

To ooPapa matyvidla eivot nAekTpovikd matyvidio 0mou €xouv Kupiwg oxedlaoTtel yia S16aKTKOUG
OKOTIOUC KOl elval  sdpapuoocuéva pe BOetkég embdpaocel oe  Sladopoug TOUEL,
cupnepAaBaVOUEVOU TOV TOMEA TNC BAOLKAC ekmaldeuong, TOV TOUEA TNG UYELOC KOl TWV
pnxavikwv. Ta cofapd matyviSio yla Tov MPOoYPAUUATIONO evBappUVOUV TOUC TALKTEG val
XPNOLLOTIOLO0UV KUPLWE aAyopLOULKOUC LNXOVIGHOUG Yo va GEPOUV EL¢ TIEPAC TOUC OTOXOUG TOU
TALXVLOLOU Kal va OAOKANPWOOUV TIG OIMOCTOAEG. TETOLOL NXaviopol pumopel va elvat auotnpd
oAyoplOpLKOL 1) akopa Kol OxL dpeca cuvbeSepévol e BeUEALWBELS TIPOYPAULOTIOTIKEG APXEG O
OPKETEG TIEPUTTWOELG, OAAA €VIOUTOL Vol €lval KATNYOPLOTIOLNHUEVA WG OXETIKA HE TOV
TPOYPOUUATIONS Ttayvidia. Epeic Ba mapouacidooupe éva véo coBapo matyvidt émou Ba £xel WG

Baolkd oTtOX0 TNV AVATITUEN TUTILKWV TTALVISLWV SU0o SLacTdoswv.
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Y€ qUTO TO YEVIKO TTAQIOLO, 0 {WVTAVOC TIPOYPAUUATIONOC avapEPETal oTny Suvatotnta aAlayng
TOU TIPOYPAMOTOC OKOUO KoL OTOV QUTO TO TPOYPAMUA EKTEAEITAL EMAVA-TIPOYPAUUATI{OVTAG
TOV €£0UTO TOU KATA TNV €KTEAEON. TeXVIKA, auTO¢ Sev Ba MPEMEL va CUYXEETAL LE TA QUTO-
TPOTIOTOLNTIKA TIPOYPAUUATA, KABWw¢ oL aMayEg otnv AOYLK TIPOEPXOVTOL €KTOC TOU
T(POYPAUATOC ELTE OO TOV TPOYPOUUATLOTH 1 AKOUO KOL Ao aveEApTnTo £EWTEPIKO GUOTNUA.
Oocov adopd TOoV KUKAO IWwNG TNG OVATMTUENG, N TAPaSooLOKA XwPLopévn ot SLopbwon,
OUYKEVTPpWON, oUVEeon Kal eKTEAEON emavaAnyn yivetal Pl Lovasikn TPEXOUUEVN KOTACTAON
OTIOU TTAPEXEL Lo SLASPACTIKA EUMELpla e AUECH OVATPOPOSOTNON Kol ATOTEAECO O OAAAYEC

TOU TIPOYPALLATOC.

H avamtuén twv moyviduwy ival UVOALKA Lo TTOAU amaltnTiky SLadikooiol akOpa Kal yLol arAEg
TIEPUTTWOELG, OPYOVWHEVA oav €vo TeXvNTO oupmav (€dadog maiyxvidiol) Kal KvoUpeva
QVTLKELPEVA (XapaKTAPEG TOU TTatxVISLoU) TTou aAANAOETLSPOUV PETOED TOUGC, KOl OTIOU 0 pUBUOC
eAEYXETAL ATIO EMAVAAAUBAVOLEVEC XPOVOUETPNUEVEG EMAVAANPELS TOU TtaLyviSLol. Audotepsg,
N cuuTEePLPOPA TWV XAPOKTAPWY Kal N avtidpaon tou neptBarlovioc o Stddpopa yeyovota eival
TIPOYPOUUATIOHEVA, KAVOVTAG ApecsC allayég, Bonbwvtag £l6kOTepa veodpepUEVOUC Kall

OPXAPLOUC TIPOYPOAULATLOTEG.

Y€ auTtnVv TNV Epyooia, Ba mopoucLacoue £va VEO SLEAKTLKO S1adpaaTiko mepBAAAOV avamtuéng
TIOU UTtOOTNPILLEL YPIYOPO OTITLKO TIPOYPOLMOTIONO Yla TUTIKA Slodidotata mauyvidia. Ad6Onke
olaitepn Eudacn oto va mapEXoue éva MeEPLBAAAOV 0TO OTOL0 TUTILKA OTOLXElQ TWV TLALXVLOLWY
OTIWG KLVNAOELG XOPOKTNPWY KAl LOLOTNTEG TOU MEPLBAAAOVTOC CUVUTIAPXOUV HE TILO QTTOLTNTIKA
oTolyela OMWE AUECO TIPOYPALUATLOMO OTIOLOUSATIOTE ETUAEYOLLEVOU OVTLKEIEVO TOU TTALXVLSLOU
pe évav {wvtavo OTTLKO TPOTIOTOLNTH, UE OAEC TIC eVEPYELEC va AQUPAVOUV XWpPO KOTA ThV
Sldpkela Tou TaALyVISLoU, Kal OUCLAOTIKA avolpwvtag Tic Stadopé¢ petafl Twv GAcEWV
Tpomomoinong, ulomoinong kat tou eAéyxou. AkOpa Kol OTav To TmalyvidlL mailetal, véa
ovTiKelpeva pmopouv va nuoupynBoulv kot va aAAd€ouv, TpocBETOVTAC VEX XOPAKTNPLOTIKA,
YEYOVOTA, KoL ELOLIKOUC XELPLOTEC. Tl XOPAKTNPLOTIKA TWV QVTIKELUEVWV UITOPOUV va avavewbouv
KOTA TNV SLapKeLa TNG XpAong eite Sladpaotikd eite mpooOEtovtag £vav VED OMTIKO KWSLKA TTOU

Ba MpoKaAECEL AUTEG TLG OAAQYEC.

TéAog, oto mepIPAAlov avantuéng mayviSLwy ou MPoohEPOUE, 0 XPOVOG UMopel eAeVBepa va
yuploel miow Kol va TPOXWPNOEL UMPOOTA, va avakAnBouv kot va emavaAndBolv oxeTKA

YEYOVOTA OTIWG KAL N ECWTEPLKN KATAOTAON TOU Ttatyvidiol, divovtoc pia Stadopetiki Aettoupyia



anoodalpdtwong. Mpoodépetal niong n duvatotnta va dtaypaPouE TO LOTOPLKO eyypodwy,
OO OTIOLASATIOTE OTLYUN KOL VA CUVEXIOOUUE amod ekelvo To onueio. Me Slemadn eUNMVEUCGUEVN
QO TNV CUOKEUH avamapaywyng Bivteo, To taidL otov xpOvo £pXETAL TTLO KOVTA GTOV XProTh Kal
KAQVEL TILO €UKOAN TNV amoodaApdtwaon. AnULOUPYACAUE L0 TTIEPIMTWON HEAETNG OMOU ava-
KOTOOKEUACALE TO KAAOWKO Tatyvidt Super Mario, yla va dei€oupe tnv Sladikacio avamtuéng

€VOG TTALXVLOLOU arto TNV apX HE TNV Xpron OAwY TwV VEWV XOPOKTNPLOTIKWV.
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“Game Development Environment for Learning with Live- programming and Time-
Travel”

Abstract

Serious games are video games primarily designed for learning purposes, with related applications
and positive influence in various fields including primary education, health and engineering.
Serious games for programming encourage players to use mainly algorithmic mechanics to carry
out game tasks and complete missions. Such mechanics may be formally algorithmic, or not

theoretically linked to strict programming principles in some circumstances, but they are
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nevertheless classified as programming-related games. We present a novel serious game in which

the main goal is to develop a typical 2D game.

In this context, live programming refers to the capability to alter the program while it is still
running by reprogramming on-the-fly itself. Technically, this is not related to self-modifying
programs, as the modification logic is externally originated, either by the programmer or even by
another third-party system. In terms of development life-cycle, the traditionally separated
editing, compilation, linking and execution loops become a single running mode, thus providing

an interactive experience with immediate feedback and effect on program changes.

The development of games is overall a very demanding process even for simple cases, generally
organized as a simulated universe (game terrain) with animated objects (game characters) that
interact with each other, while the simulation pace is regulated with successive timed game loops.
Both the behavior of game characters and the reaction of the game terrain to various events are
programmed, making instant change and testing a powerful tool, especially to newcomers and

junior programmers.

In this thesis, we present a novel learning-oriented interactive development environment
supporting rapid visual programming of typical 2D games. We put particular emphasis in
providing an integrated environment where typical game asset editing, such as character
animation and game terrain properties, are effectively interleaved with more demanding aspects
like game scripting, immediate programming and iterative testing. In particular, we enable instant
scripting of any pickable game object with a live visual programming editor, with all actions taking
place during gameplay, essentially removing any boundaries between editing, implementation
and testing phases. Even while the game is played, new game objects may be created and
modified, by attaching new attributes and events, and adding custom event handlers. Object
attributes may be updated on-the-fly by the user either interactively, or by adding new visual code

causing such modifications.

Finally, in our developing environment, time may be freely rewinded and replayed, undoing or
redoing any relevant user actions and game state modifications internally, providing a unique live
debugging facility. It is possible to drop the entire history onwards, from any point in time, and
continue from there throughout such sessions. With a video player inspired user interface, time-

travel is more familiar and debugging with it becomes far easier to manage. We have created as



a case study a remake of the classic Super Mario video game, to demonstrate the process of

developing a game from scratch while utilizing all new features.



