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PerÐlhyh

Skopìc thc ptuqiak c eÐnai h dhmiourgÐa enìc ekpaideutikoÔ paiqnidioÔ, ìpou o qr sthc

paÐrnei to rìlo enìc diaqeirist  èrgou(project manager) miac etairÐac. O qr sthc kaleÐtai

na fèrei eic pèrac mia istorÐa, h opoÐa apoteleÐtai apì poll� epÐpeda. Se k�je epÐpedo

anatÐjetai sto qr sth èna èrgo(project) to opoÐo prèpei na oloklhr¸sei. Gia na fèrei eic

pèrac to èrgo, o qr sthc ja prèpei na diaqeiristeÐ mia om�da atìmwn. Mìlic oloklhrwjeÐ

to èrgo, o qr sthc bajmologeÐtai an�loga me tic enèrgeiec tou. To paiqnÐdi dÐnei th

dunatìthta dhmiourgÐac kainoÔrgiwn istori¸n kai epipèdwn.

Stìqoc tou paiqnidioÔ eÐnai na ekpaideÔsei ton qr sth kai na ton proetoim�sei ètsi ¸ste

na mporeÐ na antapexèljei stic apait seic pou èqei o q¸roc thc diaqeÐrishc èrgwn(project

management). H k�je istorÐa kai to k�je epÐpedo prèpei na did�skoun sto qr sth kai

diaforetik� jèmata, ètsi ¸ste o qr sthc na belti¸netai se k�je epÐpedo.

UpeÔjunh d lwsh : Bebai¸nw ìti eÐmai suggrafèac aut c thc ptuqiak c ergasÐac kai

ìti k�je bo jeia thn opoÐa eÐqa gia thn proetoimasÐa thc, eÐnai pl rwc anagnwrismènh kai

anafèretai sthn ptuqiak  ergasÐa. EpÐshc èqw anafèrei tic ìpoiec phgèc apì tic opoÐec èka-

na qr sh dedomènwn, ide¸n   lèxewn, eÐte autèc anafèrontai akrib¸c eÐte parafrasmènec.

EpÐshc bebai¸nw ìti aut  h ptuqiak  ergasÐa proetoim�sthke apì emèna proswpik� eidik�

gia tic apait seic tou progr�mmatoc spoud¸n tou Tm matoc Plhroforik c & Epikoinwni¸n

tou T.E.I Serr¸n.



EuqaristÐec

Ja  jela na euqarist sw ìlouc touc fÐlouc

kai suggeneÐc gia thn sumpar�stash pou mou

èdeixan, ton kajhght  Dhm trh KotzÐno ka-

j¸c kai touc foithtèc: Ant¸nh Qron�kh, A-

lèxh JeodwrÐdh tou T.E.I Serr¸n pou asqo-

loÔntai me to ProMaSi kai ja bohj soun

sth sunèqish tou kai ton foitht  tou T.E.I

Serr¸n T�so Pap�zoglou gia th sqedÐash

tou http://promasi.gr.

Ja  jela na euqarist sw idiaÐtera ton

NÐko PetalÐdh gia thn polÔtimh bo jeia tou,

pou qwrÐc aut n den ja  tan dunat  h olo-

kl rwsh tou ProMaSi .
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1 Eisagwg 

H diaqeÐrish èrgwn eÐnai ènac apì touc pio shmantikoÔc kai pio dÔskolouc tomeÐc tou ma-

nagement. Oi kajuster seic kai oi uperb�seic kìstouc eÐnai o kanìnac par� h exaÐresh.

Uperb�seic kìstouc thc t�xewc 100% e¸c 200% eÐnai koinèc. Ta èrga kajusteroÔn tìso

polÔ pou se arketèc peript¸seic oi sunj kec agor�c gia tic opoÐec sqedi�sthkan èqoun

all�xei. Oi apait seic tou pel�th all�zoun suqn�, dhmiourg¸ntac kajustèrhsh, aÔxhsh

tou kìstouc kai anast�twsh sthn etaireÐa. 'Erga pou suqn� faÐnetai na phgaÐnoun kal�,

emfanÐzoun probl mata lÐgo prin to tèloc, dhmiourg¸ntac uperwrÐec, prosl yeic, kaju-

ster seic, mei¸seic sthn poiìthta kai sta qarakthristik� tou èrgou. Oi duskolÐec autèc

èqoun epÐptwsh sto kÔroc, sta kèrdh kai sto merÐdio thc agor�c miac etaireÐac.

Epiprosjètwc kai h ekpaÐdeush twn mellontik¸n project managers prokeimènou na

apofÔgoun ta probl mata pou anafèrjhkan parap�nw parousi�zei duskolÐec. Eidikìtera

de ston tomèa tou logismikoÔ, h didaskalÐa jem�twn diaqeÐrishc èrgwn jewreÐtai apì ta

pio dÔskola antikeÐmena thc ekpaÐdeushc enìc mhqanikoÔ logismikoÔ. PolloÐ suggrafeÐc

èqoun anafèrei autèc tic duskolÐec [1, 2] kai h biomhqanÐa logismikoÔ diamartur jhke

arketèc forèc gia to epÐpedo thc ekpaÐdeushc twn mellontik¸n project managers [3, 4, 5].

To prìblhma thc ekpaÐdeushc enìc manager ègkeitai sto gegonìc ìti oi kanìnec tou

project management eÐnai shmantikoÐ gia thn an�ptuxh meg�lwn èrgwn ta opoÐa prèpei na

sunthrhjoÔn all� sun jwc eÐnai mh paragwgikoÐ gia thn an�ptuxh mikr¸n èrgwn. Apì thn

�llh meri� oi foithtèc den èqoun thn empeirÐa pou qrei�zetai gia na katal�boun to pìso

shmantikìc eÐnai o tomèac thc diaqeÐrishc en¸ ta projects pou touc dÐnontai wc ergasÐec

sth di�rkeia enìc exam nou eÐnai anagkastik� polÔ mikr� kai mh-realistik�. 'Etsi oi peris-

sìteroi foithtèc epikentr¸nontai sto teqnikì komm�ti touc, adiafor¸ntac gia ta jèmata

diaqeÐris c touc.

Mia lÔsh se autì to prìblhma eÐnai h qr sh exomoiwt¸n diaqeÐrishc èrgwn kat� th

didaskalÐa. Oi exomoiwtèc epitrèpoun stouc spoudastèc na diaqeiristoÔn èna eikonikì

èrgo, apall�ssontac touc apì thn pros lwsh sto teqnikì komm�ti, en¸ par�llhla touc

parousi�zoun probl mata pou de ja proèkuptan se èna tupikì ex�mhno. 'Etsi bohjoÔn touc

majhtèc na katal�boun p¸c anaptÔssetai èna project kai p¸c oi pr�xeic touc ephre�zoun

to project, dÐnontac touc mia pio realistik  prosèggish.

H ptuqiak  aut  parousi�zei ènan tètoio exomoiwt  pou ja mporoÔse, en kair¸, na

qrhsimopoihjeÐ gia to skopì autì.
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1.1 DiaqeÐrish 'Ergou (Project Management)

Ti eÐnai to project management kai giatÐ qreiazìmaste project managers;

To project management eÐnai èna sÔnolo apì mejìdouc kai teqnikèc, oi opoÐec orÐzoun

to p¸c ja gÐnetai h diaqeÐrish miac om�dac atìmwn me skopì thn olokl rwsh miac sei-

r�c ergasi¸n (èrgo) , mèsa se èna sugkekrimèno qronikì di�sthma kai me sugkekrimèno

proôpologismì.

O project manager eÐnai upeÔjunoc gia thn poiìthta tou proðìntoc (product). Gia

na èqei to proðìn uyhl  poiìthta, o project manager prèpei na “rujmÐsei” to sunolikì

kìstoc, to qrìno kai ta qarakthristik� tou proðìntoc. Oi epipt¸seic pou èqoun autoÐ

oi par�gontec faÐnontai me èna trÐgwno gnwstì kai wc “Project management triangle”

(Sq ma 1).

Schedule eÐnai o qrìnoc pou èqoume gia na oloklhr¸soume to èrgo.

Cost eÐnai o proôpologismìc pou èqoume diajèsimoc gia to èrgo.

Scope eÐnai ta qarakthristik� pou prèpei na èqei to èrgo gia na oloklhrwjeÐ.

Sq ma 1: Project manage-

ment triangle

An aux soume ta qarakthristik� tou èrgou (Scope), ja

auxhjeÐ o qrìnoc pou qrei�zetai na oloklhrwjeÐ to èrgo kai

o proôpologismìc. An mei¸soume to qrìno, ja auxhjeÐ to

kìstoc kai ja meiwjoÔn ta qarakthristik�. An mei¸soume

ton proôpologismì, ja auxhjeÐ o qrìnoc kai ja meiwjoÔn

ta qarakthristik�. O project manager prèpei na organ¸sei

thn om�da tou, na qrhsimopoi sei tic kat�llhlec teqnikèc

kai ergaleÐa, ètsi ¸ste na mporèsei na apofÔgei peript¸seic

ìpwc:

1. Progr�mmata pou telei¸noun arg�, uperbaÐnoun ton

proôpologismì   den ikanopoioÔn tic prosdokÐec twn pelat¸n.

2. Epituq  progr�mmata, pou oloklhr¸nontai me uyhl� e-

pÐpeda strec kai uperwrÐec.

H katanìhsh twn sqèsewn aut¸n twn metablht¸n eÐnai polÔ dÔskolh apì touc foithtèc

diìti to kìstoc den up�rqei san par�metroc sta project pou touc dÐnontai. To schedule

epÐshc, eÐnai prokajorismèno apì thn arq  tou project kai den mporeÐ na all�xei. 'Etsi, oi

foithtèc mporoÔn na peir�xoun sthn ousÐa mÐa mìno metablht , to scope. Se mÐa exomo-

Ðwsh ìmwc, o ekpaideuìmenoc eÐnai upoqrewmènoc na kajorÐsei ìlec autèc tic metablhtèc

prokeimènou na petÔqei thn uyhlìterh bajmologÐa.
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1.2 Parìmoia projects

Mèqri t¸ra lÐgoi exomoiwtèc diaqeÐrishc èrgou èqoun anaptuqjeÐ. Oi perissìteroi eÐnai

gia prìbleyh   gia post-mortem analysis par� gia ekpaideutikoÔc skopoÔc. MerikoÐ apì

autoÔc eÐnai montèla system dynamics [6] me lÐgh diadrastikìthta. Se autoÔc, o majht c

blèpei ènan arijmì epilog¸n opoÔ h allag  thc k�je epilog c ephre�zei ènan arijmì

metablht¸n tou montèlou. O majht c blèpei sto tèloc grafikèc parast�seic me autèc tic

allagèc (Sq ma 2).

Sq ma 2: Eikìna project simulator [7]

H parap�nw prosèggish parousi�zei ta ex c probl mata:

Meiwmènh diadrastikìthta, efìson o qr sthc den mporeÐ na all�xei tic epilogèc tou

afoÔ p�rei to apotèlesma apì to project

O majht c den pern�ei apì th diadikasÐa na anakalÔptei tic metablhtèc pou ephre-

�zoun to apotèlesma, afoÔ tic blèpei ìlec mèsw tou grafikoÔ perib�llontoc.
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Sun jwc to montèlo eÐnai demèno me to grafikì perib�llon. Autì shmaÐnei ìti gia na

exomoi¸soume diaforetik� sen�ria prèpei na fti�xoume to grafikì perib�llon apì

thn arq .

To grafikì perib�llon aut¸n twn exomoiwt¸n den proselkÔei touc majhtèc gegonìc

pou touc k�nei duskolìtera apodektoÔc apì touc majhtèc.

Up�rqei kai ènac mikrìc arijmìc exomoiwt¸n oi opoÐoi aux�noun thn diadrastikìthta

me to qr sth kai to montèlo den eÐnai demèno me to grafikì perib�llon. Oi exomoiwtèc

pou melet jhkan kai èqoun ta parap�nw qarakthristik� eÐnai:

1. SESAM: EÐnai o pr¸toc exomoiwt c pou anaptÔqjhke gia ekpaideutikoÔc skopoÔc.

Epitrèpei ton orismì enìc statikoÔ montèlou pou perigr�fei ta qarakthristik� twn

atìmwn pou douleÔoun sto project kaj¸c kai ìlwn twn antikeimènwn pou sqetÐzon-

tai me autì. H sumperifor� twn atìmwn kai twn antikeimènwn orÐzetai sto montèlo.

K�poioc kataskeu�zei to montèlo autì me tètoio trìpo ètsi ¸ste na antiproswpeÔei,

èwc èna shmeÐo, thn pragmatikìthta. O kajhght c kataskeu�zei to montèlo kai o ma-

jht c paÐzei sto montèlo autì proslamb�nontac/apolÔontac upall louc, mil¸ntac

me touc upall louc kai ton dieujunt  kai anajètontac ergasÐec stouc upall louc.

To SESAM qrhsimopoieÐ th diki� tou gl¸ssa me thn opoÐa mporoÔme na orÐsoume ta

èggrafa, touc anjr¸pouc k.t.l. MporoÔme na orÐsoume th susqètish metaxÔ touc

kaj¸c kai na efarmìsoume k�poiouc kanìnec oi opoÐoi kajorÐzoun tic epitrepìmenec

pr�xeic.

2. SimSE: EÐnai kai autìc ènac exomoiwt c pou qrhsimopoieÐtai se maj mata tou softw-

are project management. To SimSE epitrèpei ton orismì antikeimènwn, energei¸n

kai kanìnwn. 'Ena antikeÐmeno mporeÐ na eÐnai ènac up�llhloc, k�poio èggrafo, èna

ergaleÐo, project   k�poioc pel�thc. Oi enèrgeiec se èna montèlo anaparistoÔn mÐa

seir� drasthriot twn sthn opoÐa mporoÔn na summetèqoun k�poia antikeÐmena tou

montèlou. Oi kanìnec perigr�foun ta apotelèsmata kai tic proôpojèseic gia na

gÐnei mia enèrgeia. To SimSE qrhsimopoieÐ kai autì th dik  tou gl¸ssa h opoÐa eÐnai

parìmoia me aut  tou SESAM. H gl¸ssa aut  epitrèpei ta antikeÐmena na susqe-

tistoÔn me k�poio grafikì kai touc kanìnec me thn emf�nish k�poiou grafikoÔ. Me

autìn ton trìpo, to grafikì perib�llon eÐnai anex�rthto apì to montèlo kai mporeÐ

na qrhsimopoihjeÐ me diaforetik� montèla.

Se ìlouc touc parap�nw exomoiwtèc ta b mata mporoÔn na perigrafoÔn wc ex c:

1. Kataskeu  montèlou pou anaparist� mia sugkekrimènh diadikasÐa an�ptuxhc logi-

smikoÔ.
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2. An�jesh tim¸n sto montèlo gia thn anapar�stash sugkekrimènou senarÐou.

3. Qr sh tou paiqnidioÔ (montèlou) apì èna majht .

1.3 Stìqoi ProMaSi

SÔmfwna me ta project pou eÐdame kai tic arqikèc mac idèec oi stìqoi pou jèsame gia to

ProMaSi eÐnai oi ex c:

1. Na eÐnai pl rwc parametropoi simo, ètsi ¸ste o ekpaideut c na

mporeÐ na did�xei stouc ekpaideuìmenouc autì pou jèlei.

H gl¸ssa pou ja anaptuqjeÐ gia to ProMaSi ja prèpei na eÐnai apìluta parame-

tropoi simh, ètsi ¸ste na mporeÐ o ekpaideut c na fti�xei èna aplì montèlo èwc kai

èna montèlo ìpou oi up�llhloi zht�ne �deiec, all�zei h apìdosh touc an�loga me to

fìrto ergasÐac k.t.l.

2. Na parèqei ta kat�llhla ergaleÐa ston ekpaideut , ètsi ¸ste na

mporeÐ na dhmiourg sei eÔkola autì pou jèlei.

Ta ergaleÐa pou ja parèqei to ProMaSi ja prèpei na eÐnai eÔkola sth qr sh touc kai

na kalÔptoun ìlec tic apait seic pou èqei to ProMaSi . O ekpaideut c ja prèpei na

mporeÐ eÔkola na katanoeÐ th leitourgÐa twn ergaleÐwn kai na mporeÐ na dhmiourgeÐ

qwrÐc na katab�lei meg�lec prosp�jeiec èna montèlo. Ta ergaleÐa ja prèpei na

parèqontai sthn morf  IDE kai na leitourgoÔn �rista metaxÔ touc.

3. Na dÐnei mia aÐsjhsh realismoÔ stouc ekpaideuìmenouc.

O qr sthc kaj¸c ja paÐzei prèpei na èqei thn aÐsjhsh ìti den paÐzei apl� èna paiqnÐdi

all� ìti douleÔei ìntwc se mia etaireÐa apì to spÐti. Gia na epiteuqjeÐ autì ja prèpei

h diepaf  tou qr sth na moi�zei me desktop enìc leitourgikoÔ sust matoc. Ja prèpei

na mporeÐ o qr sthc se èna metèpeita st�dio tou ProMaSi na mporeÐ:

(aþ) Na organ¸nei code reviews me touc developers kai na parakoloujeÐ to review

mèsw bÐnteo.

(bþ) Na mil�ei me touc developers mèsw chat progr�mmatoc.

4. Oi ekpaideuìmenoi ja prèpei na qrhsimopoioÔn ergaleÐa kai me-

jìdouc pou ja qrhsimopoi soun kai sthn pragmatikìthta, ètsi

¸ste na eÐnai kalÔtera proetoimasmènoi.

Gia na auxhjeÐ o realismìc ja prèpei o qr sthc na qrhsimopoieÐ ergaleÐa pou qrhsi-

mopoioÔn kai oi project managers, ìpwc Gantt charts ktl. Me autìn ton trìpo den
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aux�netai apl� o realismìc tou ProMaSi , all� o qr sthc katanoeÐ thn qrhsimìthta

aut¸n twn ergaleÐwn.

5. Na krat�ei to endiafèron tou ekpaideuìmenou.

Sta perissìtera paiqnÐdia exomoÐwshc o qr sthc k�nei mia enèrgeia kai sun jwc

perimènei mèqri na dei to apotèlesma. Exomoiwtèc diaqeÐrishc èrgou ìpwc to SimSE

den apoteloÔn exaÐresh. Autì èqei wc apotèlesma o qr sthc na dapan� perissìtero

qrìno perimènontac par� paÐzontac. Epiplèon, stouc exomoiwtèc diaqeÐrishc èrgou

o qr sthc apl� paÐzei k�je èna sen�rio anex�rthta apì ta prohgoÔmena kai den

up�rqei h ènnoia thc sunèqeiac sto paiqnÐdi. K�ti tètoio periorÐzei to endiafèron

tou qr sth.

To ProMaSi den ja apoteleÐtai apì èna mìno sen�rio, all� apì mia seir� senarÐwn

ìpou sto tèloc k�je senarÐou o qr sthc, an�loga me th bajmologÐa tou, ja mporeÐ na

prosl�bei pio kaloÔc upall louc, ja èqei megalÔtera budgets kai ja anaptÔssetai

h etaireÐa tou. Epiplèon, to ProMaSi ja mporeÐ na uposthrÐzei diadiktuak� sen�ria,

ìpou oi qr stec ja antagwnÐzontai metaxÔ touc kai ìpoioc p�rei th megalÔterh

bajmologÐa ja paÐrnei perissìtera qr mata, ja mporeÐ na prosl�bei kalÔterouc

upall louc k.t.l.

6. Na anaptuqjeÐ san open source prìgramma.

H an�ptuxh programm�twn me to montèlo tou open source èqei anadeiqjeÐ san mÐa apì

tic kalÔterec mejodologÐec an�ptuxhc. Ta progr�mmata pou anaptÔssontai me autì

to montèlo anaptÔssontai p�ra polÔ gr gora kai eÐnai polÔ kal� poiotik�. MporeÐ

na summet�sqoun se aut� ìpoioi programmatistèc epijumoÔn, xepern¸ntac ètsi se

arketèc peript¸seic to anjr¸pino dunamikì pou èqoun meg�lec etaireÐec. Epiplèon,

h qr sh twn programm�twn aut¸n eÐnai dwre�n. Epilèqjhke aut  h mèjodoc gia to

ProMaSi giatÐ eÐnai èna polÔ meg�lo project kai èna ekpaideutikì prìgramma san

autì ja prèpei na èqei polÔ kal  poiìthta kai na diatÐjetai dwre�n.

7. Na anaptuqjeÐ me dwre�n open source ergaleÐa.

'Opwc anafèrjhke parap�nw, ta open source ergaleÐa anaptÔssontai gr gora kai

èqoun polÔ kal  poiìthta. To ProMaSi prèpei na anaptuqjeÐ me tètoiou eÐdouc

ergaleÐa giatÐ den upoqre¸nontai autoÐ pou jèloun na asqolhjoÔn me to project

na agor�soun k�poio sugkekrimèno ergaleÐo. Epiprìsjeta, èna �llo qarakthristi-

kì twn open source ergaleÐwn eÐnai ìti douleÔoun sqedìn se ìla ta leitourgik�

sust mata.
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1.4 Dom  eggr�fou

Kef�laio 2 Anafor� sta system dynamics, ti probl mata lÔnoun kai pwc leitourgo-

Ôn.

Kef�laio 3 Apait seic tou ProMaSi , ti akrib¸c jèloume na k�nei kai poiec oi duna-

tìthtèc tou.

Kef�laio 4 An�lÔsh arqitektonik c tou ProMaSi . P¸c èqei qwristeÐ to project gia

na mporèsei na exuphret sei tic apait seic, ti eÐnai kai pwc leitourgeÐ to k�je epÐpedo tou

ProMaSi .

Kef�laio 5 Mia analutik  parousÐash gia to p¸c mporeÐ o ekpaideut c na fti�xei èna

sen�rio ètsi ¸ste na mporoÔn na paÐxoun oi majhtèc.

Kef�laio 6 EgqeirÐdio qr shc tou ProMaSi gia touc majhtèc. An�lush tou perib�l-

lontoc qr sth.

Kef�laio 7 Leptomèreiec gia thn ulopoÐhsh tou ProMaSi . ParousÐash diagramm�twn

kl�sewn kai ulopoÐhshc twn diaforetik¸n epipèdwn tou ProMaSi , k.t.l.

Kef�laio 9 Sumper�smata pou bg�lame apì to ProMaSi . H mellontik  poreÐa tou

project, stìqoi pou prèpei na oloklhrwjoÔn.
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2 System Dynamics

2.1 Eisagwg 

O project manager prospajeÐ na lÔsei èna prìblhma: p¸c me sugkekrimènouc periorismoÔc

(proôpologismì, qrìno) ja mporèsei na oloklhr¸sei èna èrgo me ìlec tic apait seic kai na

petÔqei thn kalÔterh poiìthta qwrÐc na parabeÐ autoÔc touc periorismoÔc. To prìblhma

autì mporeÐ na jewrhjeÐ san èna sÔnhjec prìblhma beltistopoÐhshc. Tic perissìterec

forèc ìmwc mia tètoia je¸rhsh apokleÐei paramètrouc oi opoÐec se mia pr¸th m�tia mporeÐ

na emfanÐzontai as mantec, all� na apodeiqtoÔn sthn pr�xh shmantikèc. Akìma kai an

k�poioc prospaj sei na jewr sei to prìblhma sthn olìtht� tou h poluplokìthta tou

eÐnai tètoia pou kajist� thn epÐlus  tou adÔnath. Epiprosjètwc tic perissìterec forèc,

fainìmena anatrofodìthshc prokaloÔn epiplèon duskolÐa sthn lÔsh tou probl matoc.

'Ena par�deigma mporeÐ na k�nei to fainìmeno autì pio katanohtì.

Mia etaireÐa analamb�nei thn ektèlesh enìc èrgou to opoÐo skopeÔei na ulopoi sei

me to up�rqon èmpeiro proswpikì thc. Thn Ðdia stigm  all�zei h nomojesÐa pou afo-

r� tic prosl yeic kajhght¸n sth dhmìsia ekpaÐdeush. Ta dÔo gegonìta mporeÐ na eÐnai

asÔndeta metaxÔ touc all� dÔo m nec met� kai en¸ to èrgo eÐnai se pl rh exèlixh oi pe-

rissìteroi apì touc èmpeirouc programmatistèc thc etaireÐac dhl¸noun paraÐthsh giatÐ

proslamb�nontai sto dhmìsio kai h meÐwsh tou ergatikoÔ dunamikoÔ kajustereÐ to èrgo.

Tautìqrona kai h anapl rws  tou dunamikoÔ apoteleÐ prìblhma giatÐ h ajrìa eisagw-

g  sto dhmìsio dhmiourgeÐ èlleiyh èmpeirwn programmatist¸n. H etaireÐa proslamb�nei

�peirouc programmatistèc touc opoÐouc ìmwc prèpei na ekpaideÔsoun oi enapomeÐnantec

èmpeiroi me apotèlesma to èrgo na kajustereÐ akìma perissìtero. H etaireÐa zht� apì

to proswpikì na doulèyei uperwrÐec mèqri na oloklhrwjeÐ to èrgo k�ti to opoÐo arqik�

deÐqnei na belti¸nei thn prìodo tou èrgou all� sÔntoma kaj¸c oi up�llhloi arqÐzoun na

kour�zontai, q�noun to endiafèron touc kai k�noun perissìtera l�jh ston k¸dika. Autì

prokaleÐ aÔxhsh thc prosp�jeiac pou apaiteÐtai gia na telei¸sei to èrgo, h opoÐa me th

seir� thc aux�nei kai tic apait seic apì touc programmatistèc. Telik� apì thn pÐesh to

proswpikì paraiteÐtai   h paragwgikìtht� tou pèftei katakìrufa en¸ to èrgo exaitÐac

twn kajuster sewn akur¸netai.

Sto parap�nw par�deigma eÐnai fanerì to eÔroc twn paramètrwn pou mporeÐ na eph-

re�soun èna èrgo all� kai to bajmì sto opoÐo h anatrofodìthsh eÐnai upeÔjunh gia thn

aÔxhsh twn problhm�twn tou èrgou.
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2.2 System dynamics

To 1961 o Jay Forrester [8] proteÐnei mia nèa mèjodo gia th melèth dunamik¸n susth-

m�twn ìpwc aut� pou parousi�sthkan prohgoumènwc me �mesh efarmog  ston tomèa thc

biomhqanÐac.

Ta system dynamics ìpwc onom�zontai eÐnai sthn ousÐa mia mèjodoc exomoÐwshc gia

thn anapar�stash kai melèth dunamik¸n susthm�twn. Me th lèxh sÔsthma ed¸ ennooÔme

o,tid pote mporeÐ na aposuntejeÐ se èna sÔnolo apì mèrh pou erg�zontai gia èna koinì

skopì.

Sta system dynamics prokeimènou na melethjeÐ èna sÔsthma jewreÐtai ìti, se antÐjesh

me thn praktik  pou jèlei autì na upodiaireÐtai se mikrìtera kai aploÔstera uposust mata,

autì prèpei na antimetwpisteÐ wc ìlon paÐrnontac upìyh ìlec tic paramètrouc pou to

ephre�zoun. Exet�zoun dhlad  sust mata ìpou to ìlon eÐnai sun jwc diaforetikì apì to

aplì �jroisma twn mer¸n tou.

'Ena tètoio sÔsthma antimetwpÐzetai wc èna sÔnolo apì metablhtèc kai paramètrouc.

Epiplèon to sÔsthma jewreÐtai 'kleistì' dhlad  h tim  miac metablht c mporeÐ na exart�tai

apì tic timèc pou eÐqe sto pareljìn h Ðdia metablht , up�rqei dhlad  anatrofodìthsh.

Tèloc, jewreÐtai suneqèc, dhlad  oi metablhtèc sthn p�rodo tou qrìnou èqoun suneqeÐc

kai ìqi diakritèc timèc.

Ta system dynamics den efarmìsthkan amèswc sth melèth problhm�twn pou aforo-

Ôsan èrga logismikoÔ. H pr¸th efarmog  touc sthn an�lush twn problhm�twn èrgwn

logismikoÔ ègine sto [9] ìpou melet jhke genik� to prìblhma thc stelèqwshc se èna èr-

go logismikoÔ. Sth sunèqeia efarmìsthkan se di�fora jèmata melèthc twn diadikasi¸n

an�ptuxhc ìpwc gia par�deigma diadikasÐec anaskìphshc, elègqou ktl prokeimènou na me-

lethjeÐ h bèltisth qronik  di�rkeia miac anaskìphshc, to kalÔtero dunatì mègejoc thc

om�dac pistopoÐhshc poiìthtac ktl. Stic perissìterec peript¸seic bebaÐwc èqoun qrh-

simopoihjeÐ gia na melet soun eÐte ta aÐtia epituqÐac   apotuqÐac enìc èrgou   gia na

problèyoun thn exèlixh enìc èrgou. H efarmog  touc gia thn ekpaÐdeush mellontik¸n

project managers eÐnai pio periorismènh (gia par�deigma [7]).

2.3 Efarmog  sth ekpaÐdeush diaqeÐrishc èrgwn logismi-

koÔ

H exèlixh enìc èrgou mporeÐ na perigr�fei apì èna sÔnolo apì metablhtèc oi opoÐec sthn

p�rodo tou qrìnou allhloexart¸ntai kai allhlepidroÔn metaxÔ touc. To sÔnolo twn me-

tablht¸n aut¸n apoteleÐ èna sÔsthma. K�poiec apì tic metablhtèc autèc ephre�zontai

�mesa apì ton project manager   apì �llec paramètrouc tou perib�llontoc kai apoteloÔn

thn eÐsodo sto sÔsthma, en¸ oi èxodoi tou sust matoc eÐnai oi metablhtèc pou mac endia-
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fèrei na parakolouj soume ìpwc h poiìthta tou èrgou kai to posostì twn apait sewn

pou èqei oloklhrwjeÐ. Sto sÔsthma up�rqoun kai k�poiec eÐsodoi, ìpwc o qrìnoc kai o

proôpologismìc, oi opoÐec orÐzontai prin xekin sei to èrgo kai mporeÐ na all�xoun sthn

sunèqeia. Me �lla lìgia èna èrgo ja mporoÔse na jewrhjeÐ wc èna dunamikì sÔsthma pou

mporeÐ na exomoiwjeÐ me th qr sh system dynamics.

'Eqontac aut� upìyh, sta plaÐsia thc ekpaÐdeushc enìc spoudast  ja mporoÔse o

ekpaideut c na fti�qnei èna montèlo tou sust matoc an�loga me to ti jèlei na did�xei.

Gia par�deigma, èstw ìti o ekpaideut c jèlei na tonÐsei ìti o arijmìc twn proslhfjèntwn

upall lwn den eÐnai an�logoc me thn �mesh lÔsh enìc probl matoc. Sthn perÐptwsh aut ,

ja sunjèsei èna sÔsthma to opoÐo san basik  eÐsodo ja èqei ton arijmì twn upall lwn.

An�loga me ton arijmì pou ja prosl�bei o qr sthc, an xepern�ei k�poio ìrio ja èqei

arnhtik� apotelèsmata sthn poiìthta kai sto qrìno pou ja oloklhrwjeÐ to èrgo. O

ekpaideut c mporeÐ na dhmiourg sei poll� montèla, to kajèna apì ta opoÐa ja did�skei

ston qr sth kai k�ti diaforetikì. To sÔsthma autì mporeÐ na eÐnai polÔ aplì, ìpwc

autì pou anafèrjhke parap�nw, èwc kai polÔ sÔnjeto. 'Etsi, o ekpaideut c mporeÐ na

xekin sei me apl� sust mata sthn arq  ta opoÐa, deÐqnoun mÐa basik  sumperifor� kai ìso

proqwr�ei na sundu�zei tic sumperiforèc dhmiourg¸ntac poluplokìtera sust mata.

O rìloc tou qr sth sto paiqnÐdi eÐnai na dÐnei timèc stic eisìdouc tou sust matoc, na

parakoloujeÐ to apotèlesma kai na all�zei tic timèc eisìdou prokeimènou na petÔqei to

kalÔtero apotèlesma.

Sq ma 3: Par�deigma anapar�stashc sust matoc se system dynamics

Sto Sq ma 3, blèpoume thn anapar�stash enìc polÔ aploÔ montèlou se system dyna-

mics. Sto parap�nw sÔsthma parathroÔme tic ex c ontìthtec:

Doulei� pou prèpei na oloklhrwjeÐ: Oi grammèc k¸dika pou prèpei na

graftoÔn prokeimènou na telei¸sei to èrgo.

Doulei� pou oloklhr¸jhke: Oi grammèc k¸dika pou èqoun grafteÐ.

Ekpl rwsh doulei�c: Oi grammèc k¸dika pou gr�fontai an� mèra.
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Paragwgikìthta: To sÔnolo twn gramm¸n k¸dika pou mporoÔn na par�goun

ìloi oi up�llhloi an� m na.

H k�je ontìthta anaparist� mÐa metablht  tou sust matoc. 'Olec oi ontìthtec ana-

parist¸ntai apì èna ìnoma kai apì èna sq ma. Sto parap�nw sq ma, parathroÔme tri¸n

eid¸n metablhtèc:

1. Stock: AnaparÐstatai me èna tetr�gwno (Doulei� pou prèpei na oloklhrwjeÐ, Dou-

lei� pou oloklhr¸jhke). To stock antiproswpeÔei, mÐa ontìthta h opoÐa susswre-

Ôetai   exantleÐtai me thn p�rodo tou qrìnou. 'Eqei mÐa arqik  tim  h opoÐa metab�l-

letai. Gia par�deigma, sto parap�nw sÔsthma h 'Doulei� pou prèpei na oloklhrwjeÐ'

èqei arqik  tim  5000 grammèc k¸dika kai me thn p�rodo tou qrìnou, an�loga me thn

'Ekpl rwsh doulei�c', metafèrontai sthn 'Doulei� pou oloklhr¸jhke' h opoÐa èqei

arqik  tim  0 grammèc k¸dika.

2. Flow: AnaparÐstatai me èna bel�ki kai mia kleyÔdra (Ekpl rwsh doulei�c). To

flow antiproswpeÔei th metabol  enìc stock.

3. Variable: AnaparÐstatai me èna aplì keÐmeno (Paragwgikìthta). H Variable anti-

proswpeÔei mia genik  metablht  tou sust matoc.

H tim  k�je metablht c upologÐzetai apì mia sun�rthsh ìpwc parak�tw:

'Doulei� pou prèpei na oloklhrwjeÐ' = -
∫ t
0 'Ekpl rwsh doulei�c'dt grammèc

'Doulei� pou oloklhr¸jhke' =
∫ t
0 'Ekpl rwsh doulei�c'dt grammèc

'Ekpl rwsh doulei�c' = ('Paragwgikìthta'/23) * 0.7 (JewroÔme ìti oi up�llhloi

douleÔoun 23 mèrec to m na kai par�goun to 70% twn dunatot twn touc)

'Paragwgikìthta' = 2000 (grammèc k¸dika to m na)

Autèc oi treic metablhtèc eÐnai kai ta ousiastik� sustatik� stoiqeÐa ìlwn twn mon-

tèlwn system dynamics. Ta stocks anaparistoÔn tic shmantikèc metablhtèc tou sust ma-

toc, tic timèc twn opoÐwn jèloume na parakoloujoÔme. EÐnai metablhtèc twn opoÐwn h

tim  all�zei me thn p�rodo tou qrìnou sun jwc met� apì k�poia enèrgeia. 'Ena flow se

èna montèlo sun jwc anaparist� mia enèrgeia h opoÐa metab�llei thn tim  enìc stock me

èna rujmì. Tèloc oi upìloipec metablhtèc qrhsimopoioÔntai kurÐwc gia na belti¸soun thn

anagnwsimìthta tou montèlou, sa q¸roc apoj keushc endi�meswn tim¸n.

Gia thn exomoÐwsh enìc tètoiou sust matoc eÐnai anagkastikì na upologistoÔn oi timèc

twn metablht¸n stic di�forec qronikèc stigmèc. Autì mporeÐ na gÐnei me di�forouc trìpouc

all� sun jwc ta b mata eÐnai ta akìlouja: To sÔsthma upologÐzei tic timèc ìlwn twn
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metablht¸n se k�je b ma. To b ma sto sugkekrimèno sÔsthma eÐnai h mèra. MporoÔme na

poÔme ìti to sÔsthma ja telei¸sei thn exomoÐwsh mìlic h 'Doulei� pou oloklhr¸jhke' =

5000 grammèc   mìlic to b ma = 90 mèrec (projesmÐa l xhc tou èrgou). Ja melet soume

ta dÔo pr¸ta b mata tou sust matoc:

1. B ma 1 (1h mèra): Pr¸ta upologÐzoume tic metablhtèc oi opoÐec den exart¸ntai apì

�llec metablhtèc, ìpwc 'Doulei� pou prèpei na oloklhrwjeÐ', 'Doulei� pou oloklh-

r¸jhke', 'Paragwgikìthta'. Epeid  ta stocks èqoun arqik  tim , o upologismìc thc

tim c touc gia to epìmeno b ma gÐnetai èna b ma prin. Xèroume apì thn arq  ìti sto

b ma 1 isqÔoun ta ex c:

'Doulei� pou prèpei na oloklhrwjeÐ'=5000

'Doulei� pou oloklhr¸jhke'=0 kai

'Paragwgikìthta' = 2000 (stajer )

Me th bo jeia twn exis¸sewn pou proanafèrjhkan isqÔei ìti:

'Ekpl rwsh doulei�c' = 60,86.

Sth sunèqeia, upologÐzoume tic timèc twn stock gia to epìmeno b ma. Epomènwc:

'Doulei� pou prèpei na oloklhrwjeÐ' = 4939,14 kai

'Doulei� pou oloklhr¸jhke' = 60,86.

2. B ma 2(2h mèra): Akolouj¸ntac th logik  tou 1ou b matoc èqoume:

'Paragwgikìthta'=2000

'Ekpl rwsh doulei�c' = 60.86

'Doulei� pou oloklhr¸jhke' = 121,72 kai

'Doulei� pou prèpei na oloklhrwjeÐ' = 4878,28

Se autì to sÔsthma, oi eÐsodoi pou èqei o qr sthc eÐnai h 'Paragwgikìthta', h opoÐa

exart�tai apì touc upall louc pou èqei prosl�bei. O ekpaideut c kajorÐzei th dom 

tou sust matoc kai touc periorismoÔc tou. Oi periorismoÐ sto parap�nw sÔsthma eÐnai o

qrìnoc pou prèpei na oloklhrwjeÐ to èrgo dhlad  oi 90 hmèrec.

2.4 Sumper�smata

Den ja anaferjoÔme se perissìterec leptomèreiec gia to pwc akrib¸c douleÔoun ta system

dynamics giatÐ den eÐnai to ousiastikì antikeÐmeno thc ergasÐac all� ja anaferjoÔme
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parak�tw sto pwc ulopoi same mia ekdoq  aut¸n gia tic an�gkec tou èrgou mac. Epilèxame

ìmwc aut n th mejodologÐa giatÐ eÐnai p�ra polÔ parametropoi simh. To meionèkthm� thc

eÐnai ìti eÐnai arket� polÔploko na ftiaqtoÔn meg�la montèla. Gia thn efarmog  twn

system dynamics ston tomèa tou project management èqoun gÐnei kai gÐnontai èreunec,

ìpwc gia par�deigma sto [10] kai gÐnontai arketèc prosp�jeiec gia thn paragwg  kai

katanìhsh realistik¸n montèlwn diaqeÐrishc èrgwn logismikoÔ.

Gia thn peraitèrw katanìhsh kai thn kataskeu  montèlwn qrhsimopoi jhke to Ven-

sim [11]. To Vensim eÐnai èna prìgramma kataskeu c montèlwn system dynamics kai exo-

moiwt c en¸ diatÐjetai dwre�n gia ekpaideutik  qr sh kai akadhmaðk    dhmìsia èreuna.

To Vensim mac èdwse arketèc idèec gia to ti qrei�zetai na k�noume gia na ulopoi soume

ta system dynamics.

Skopìc ìmwc tou ProMaSi den eÐnai h akrib c ulopoÐhsh twn system dynamics, gia

autì basist kame p�nw sthn basik  dom  touc kai thn anaptÔxame ètsi ¸ste na tairi�zei kai

na exuphreteÐ tic an�gkec tou ProMaSi . Aut n thn ulopoÐhsh thn onom�same ProMaSi

system dynamics(PSD). To trìpo leitourgÐac tou PSD ja ton analÔsoume parak�tw,

all� h basik  idèa paramènei h Ðdia: èna sÔsthma antiproswpeÔei èna èrgo, to sÔsthma

autì èqei di�forec eisìdouc kai exìdouc, o qr sthc dÐnei thn eÐsodo, parakoloujeÐ thn

èxodo kai all�zei thn eÐsodo prokeimènou na petÔqei to kalÔtero apotèlesma.
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3 Perigraf  tou ProMaSi

3.1 Eisagwg 

To ProMaSi eÐnai èna ekpaideutikì paiqnÐdi pou skopì èqei th didaskalÐa basik¸n arq¸n

thc diaqeÐrishc èrgwn logismikoÔ. Sto paiqnÐdi autì up�rqoun dÔo basikoÐ qarakt rec: O

spoudast c, o opoÐoc sth sunèqeia ja anafèretai apl� wc qr sthc   project manager,

kai o ekpaideut c   game master. O ekpaideut c eÐnai upeÔjunoc gia th dhmiourgÐa sena-

rÐwn kai o qr sthc eÐnai upeÔjunoc na fèrei eic pèrac èna sen�rio. 'Ena sen�rio perièqei,

an�mesa se �lla pr�gmata, thn perigraf  enìc èrgou logismikoÔ proc ulopoÐhsh, tic me-

tablhtèc pou mporeÐ na ephre�soun autì to èrgo kaj¸c kai ton trìpo pou h mÐa metablht 

ephre�zei thn �llh. H anapar�stash tou senarÐou gÐnetai me k�poio montèlo grammèno

sth gl¸ssa tou ProMaSi h opoÐa basÐzetai sta system dynamics kai perigr�fetai sta

epìmena kef�laia. Oi metablhtèc pou ephre�zoun thn exèlixh enìc senarÐou epilègontai

apì ton ekpaideut  me b�sh èna   perissìtera jèmata diaqeÐrishc èrgwn logismikoÔ pou

ja prèpei na didaqjoÔn oi spoudastèc. O skopìc tou qr sth eÐnai na oloklhr¸sei to

èrgo pou perigr�fei to sen�rio, epilègontac kat� thn exèlixh tou senarÐou tic kalÔterec

dunatèc timèc gia tic metablhtèc autèc. Pollèc apì tic paramètrouc tou paiqnidioÔ, dhl.

game play, ìpwc kai o trìpoc pou upologÐzetai h telik  bajmologÐa tou qr sth kajo-

rÐzetai apì to play mode. 'Ena play mode perigr�fei touc genikoÔc kanìnec leitourgÐac,

ìpwc gia par�deigma to an o k�je qr sthc ja paÐzei mìnoc tou,   ja sunagwnÐzetai �llouc

qr stec pou mporeÐ na paÐzoun par�llhla.

Sth sunèqeia gÐnetai analutikìterh perigraf  thc leitourgÐac tou paiqnidioÔ.

3.2 O Qr sthc(Project Manager)

O qr sthc èqei to rìlo tou project manager, o opoÐoc douleÔei se mia etaireÐa kai pro-

spajeÐ, analamb�nontac di�fora projects, na aneb�sei to kÔroc thc etaireÐac. Skopìc tou

k�je project eÐnai na did�skei ston qr sth kai mia diaforetik  ptuq  thc diaqeÐrishc èrgwn

logismikoÔ.

Mia etaireÐa sto ProMaSi èqei ta ex c qarakthristik�:

'Onoma: To ìnoma thc etaireÐac.

Prestige points: Oi sunolikoÐ pìntoi pou èqei kerdÐsei ap' ìla ta projects.

Perigraf : H perigraf  thc etaireÐac. MporeÐ na perilamb�nei thn istorÐa thc

etaireÐac.

UpeÔjunoc etaireÐac: O proðst�menoc tou project manager (qr sth), o opoÐoc

eÐnai upeÔjunoc gia thn an�jesh èrgwn.
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Logist c: UpeÔjunoc gia thn plhrwm  twn upall lwn.

Diaqeirist c èrgou (Project manager): O Ðdioc o qr sthc, o opoÐoc eÐnai

upeÔjunoc gia thn epilog  twn upall lwn kai gia to qrono-programmatismì twn

ergasi¸n.

Up�llhloi: 'Olo to dunamikì thc etaireÐac.

Wr�rio

H basik  ro  tou paiqnidioÔ faÐnetai sto Sq ma 4. Ta parak�tw b mata eÐnai ta Ðdia

anexart twc tou play mode.

Sq ma 4: Apl  ro  paiqnidioÔ

An�jesh project ston qr sth: Se autì to b ma anatÐjetai èna project ston

qr sth. O qr sthc lamb�nei èna e-mail me tic leptomèreiec tou project:

1. 'Onoma: To ìnoma tou project.

2. Perigraf : H perigraf  tou project exart�tai apì ton ekpaideut  gia to

pìso leptomer c ja eÐnai. O ekpaideut c mporeÐ na thn gr�yei san HTML

keÐmeno, opìte h perigraf  mporeÐ na perilamb�nei kai eikìnec.

3. Proôpologismìc: O proôpologismìc tou project, to posì twn qrhm�twn

pou èqei o qr sthc sthn di�jesh tou gia na fèrei eic pèrac to project. Ta

qr mata phgaÐnoun kurÐwc stouc misjoÔc twn upall lwn, all� se metagenèste-

rec ekdìseic mporeÐ na dapan¸ntai kai gia thn agor� ergaleÐwn, pagÐwn ktl.

4. HmeromhnÐa ènarxhc: H hmeromhnÐa ènarxhc tou project. Prin thn ènarxh

dÐnetai k�poioc qrìnoc, an�loga me th duskolÐa tou project, gia thn proetoima-

sÐa tou qr sth.
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5. ProjesmÐa: H projesmÐa pou èqei o qr sthc mèqri na telei¸sei to project.

6. Diajèsimec ergasÐec: To k�je project èqei k�poiec ergasÐec tic opoÐec

prèpei na k�nei o qr sthc. H k�je ergasÐa èqei ènan tÐtlo kai mÐa perigraf .

ParadeÐgmata ergasi¸n:

– An�ptuxh k¸dika.

– Anaskìphsh k¸dika(code review).

– 'Elegqoc k¸dika(testing).

– Epidiìrjwsh bug#312.

– An�ptuxh qarakthristikoÔ #500.

Oi ergasÐec mporeÐ na eÐnai polÔ genikèc (An�ptuxh k¸dika) èwc kai polÔ eidikèc

(Epidiìrjwsh bug#312). Merikèc apì autèc mporeÐ na eÐnai proairetikèc p.q. o

èlegqoc k¸dika kai h anaskìphsh kai to project na qrei�zetai mìno thn an�ptu-

xh k¸dika gia na telei¸sei. Fusik� ìlec oi ergasÐec èqoun k�poia epÐptwsh

sto project ìpwc gia par�deigma sthn poiìtht� tou.

To eÐdoc twn ergasi¸n pou epitrèpetai na anajèsei o qr sthc stouc upall louc

tou exart�tai apì to sen�rio pou èqei anaptÔxei o ekpaideut c. Gia par�deigma

sen�rio pou jèlei na anadeÐxei thn axÐa twn anaskop sewn èqei perissìterec

ergasÐec pou sqetÐzontai me th diadikasÐa anaskop sewn k¸dika.

ProetoimasÐa (prìslhyh upall lwn k.t.l.): Kat� thn proetoimasÐa o

qr sthc mporeÐ na k�nei tic enèrgeiec:

– Emf�nish statistik¸n twn prohgoÔmenwn èrgwn. Melet¸ntac ta

statistik� twn prohgoÔmenwn èrgwn, o qr sthc mporeÐ na melet sei tic proh-

goÔmenec mejìdouc pou qrhsimopoÐhse sta èrga sta opoÐa èlabe meg�lh bajmo-

logÐa. Sta statistik� faÐnetai mÐa grafik  par�stash apì di�fora megèjh (gia

par�deigma metabol  tou proswpikoÔ sth di�rkeia tou qrìnou) ta opoÐa jew-

roÔntai shmantik� sth diaqeÐrish èrgwn. O ekpaideut c kajorÐzei poia apì ta

megèjh mporeÐ na dei o qr sthc. Akìmh, o qr sthc mporeÐ na dei kai ta stoiqeÐa

tou project(perigraf , proôpologismìc k.t.l.) kaj¸c kai to di�gramma Gantt

pou qrhsimopoÐhse.

– Prìslhyh-Apìlush upall lwn. An�loga me to project, o qr sthc

prèpei na apofasÐsei an ja di¸xei k�poiouc upall louc   ja prosl�bei k�poiouc

�llouc, lamb�nontac p�nta upìyh ton proôpologismì tou project.

– Programmatismìc ergasi¸n. O qr sthc programmatÐzei tic ergasÐec

qrhsimopoi¸ntac to prìgramma Planner. Gia k�je komm�ti tou èrgou mporeÐ na
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dhmiourg sei mÐa   perissìterec programmatismènec ergasÐec stic opoÐec prèpei

na orÐsei ta ex c:

∗ Thn hmeromhnÐa ènarxhc kai tèlouc.

∗ Touc upall louc pou ja asqolhjoÔn me thn ergasÐa.

∗ Ton arijmìc twn wr¸n anamènetai na dapan sei o k�je up�llhloc gia thn

ergasÐa.

O qr sthc mporeÐ na anajèsei ènan up�llhlo se parap�nw apì mÐa ergasÐa. Gia

par�deigma mporeÐ na anajèsei ènan up�llhlo gia 3 ¸rec sthn ergasÐa 1 kai 5

¸rec sthn ergasÐa 2.

ParakoloÔjhsh proìdou ergasi¸n: O qr sthc parakoloujeÐ thn prìodo

twn ergasi¸n mèsw e-mails apì touc upall louc. 'Enac up�llhloc stèlnei e-mail

ston qr sth gia thn prìodo thc ergasÐac pou tou èqei anatejeÐ. An�loga me thn

prìodo thc k�je ergasÐac o qr sthc mporeÐ na k�nei k�poio b ma apì thn proetoi-

masÐa (prìslhyh, apìlush, programmatismìc ergasi¸n k.t.l.).

TuqaÐo gegonìc: Ta tuqaÐa gegonìta sumbaÐnoun kat� th di�rkeia tou proje-

ct kai orÐzontai apì ton ekpaideut . Tètoia gegonìta exart¸ntai   epidroÔn se

k�poiec metablhtèc tou montèlou. 'Otan energopoihjeÐ to gegonìc tìte eidopoieÐtai

o qr sthc mèsw e-mail. ParadeÐgmata gegonìtwn apoteloÔn h aÔxhsh apait sewn,

h prìsjesh enìc kainoÔrgiou qarakthristikoÔ sto project k. a. Sto gegonìc autì

o qr sthc mporeÐ na programmatÐsei tic ergasÐec tou project   na k�nei k�poia �llh

enèrgeia apì thn proetoimasÐa.

Plhrwm  Upall lwn: H plhrwm  twn upall lwn gÐnetai k�je mèra apì ton

logist  thc etaireÐac. Mìlic gÐnei stèlnetai èna e-mail ston qr sth me to posì to

opoÐo xodeÔthke, to opoÐo afaireÐtai apì ton proôpologismì tou project. O qr sthc

mporeÐ eÐte na prosl�bei eÐte na apolÔsei upall louc. An de, o proôpologismìc eÐnai

epark c suneqÐzei thn parakoloÔjhsh proìdou twn ergasi¸n   thn proetoimasÐa.

Tèloc ergasi¸n/ Tèloc qrìnou: O orismìc gia to pìte telei¸nei mia ergasÐa

orÐzetai apì ton ekpaideut  ìtan fti�qnei to sen�rio. O qr sthc mÐa mèra prin th

l xh thc projesmÐac lamb�nei èna eidopoihtikì e-mail.

Emf�nish bajmologÐac qr sth: H bajmologÐa tou qr sth (prestige points)

exart�tai apì ton ekpaideut . O qr sthc bajmologeÐtai apì to 1�10 kai h bajmologÐa

tou exart�tai apì to ti jèlei na deÐxei o ekpaideut c. An o ekpaideut c jèlei na

epishm�nei th shmasÐa tou testing, mporeÐ ènac qr sthc o opoÐoc teleÐwse to project
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nwrÐc, na p�rei polÔ qamhl  bajmologÐa epeid  den èdwse thn aparaÐthth shmasÐa

sto testing. H bajmologÐa aut  prostÐjetai sta prestige points thc etaireÐac.

O qr sthc paÐzei se eikonikì qrìno, dhlad  k�je sen�rio xekin�ei apì mia sugkekrimènh

hmeromhnÐa kai k�je leptì sto ProMaSi antistoiqeÐ se èna deuterìlepto tou pragmatikoÔ

qrìnou. O qr sthc mporeÐ na k�nei to qrìno na p�ei pio gr gora   pio arg� all� den

mporeÐ na ton stamat sei teleÐwc. Ta b mata tou qrìnou pou mporeÐ na epilèxei o qr sthc

eÐnai:

1. Slow: To k�je leptì sto ProMaSi antistoiqeÐ se 3 deuterìlepta.

2. Normal: To k�je leptì antistoiqeÐ se 1 deuterìlepto.

3. Fast: To k�je leptì antistoiqeÐ se 100ms.

Sun jwc kat� thn proetoimasÐa, o qr sthc èqei to qrìno sto Slow prokeimènou na

programmatÐsei tic ergasÐec, na prosl�bei upall louc k.t.l. Kat� thn parakoloÔjhsh thc

proìdou twn ergasi¸n, o qr sthc èqei to qrìno sto Fast kai mìlic gÐnei k�poio gegonìc

epanafèrei to qrìno sto Normal   Slow.

H diepaf  tou qr sth moi�zei me thn epif�neia ergasÐac enìc leitourgikoÔ sust ma-

toc (OS) h opoÐa parèqei ston qr sth ta kat�llhla ergaleÐa gia ton qronoprogrammatismì

tou èrgou kai gia ìlec tic upìloipec ergasÐec pou prèpei na k�nei. 'Olec oi prohgoÔmenec

enèrgeiec pou anafèrjhkan gÐnontai mèsw aut¸n twn programm�twn. Ta progr�mmata pou

parèqontai sto qr sth eÐnai ta ex c:

1. EvolutionBird: QrhsimopoieÐtai gia thn an�gnwsh twn e-mails. 'Ola ta e-mails

uposthrÐzoun HTML. To prìgramma autì eidopoieÐ to qr sth ìtan èrjei k�poio

kainoÔrgio e-mail.

2. Infogate: Me autì to prìgramma o qr sthc blèpei plhroforÐec:

Gia thn etaireÐa sthn opoÐa douleÔei (perigraf  etaireÐac, arijmìc upall lwn

pou apasqoloÔntai apì thn etaireÐa).

StoiqeÐa tou project pou tou èqei anatejeÐ.

Perigraf  ìlwn twn upall lwn pou apasqoleÐ h etaireÐa (up�llhloi pou èqoun

proslhfjeÐ apì to qr sth).

3. Marketplace: Me autì to prìgramma o qr sthc blèpei touc diajèsimouc up�llh-

louc pou up�rqoun sthn agor� kaj¸c kai mÐa perigraf  gia ton k�je up�llhlo.

Sthn perigraf  mporeÐ o ekpaideut c na gr�yei di�forec plhroforÐec ètsi ¸ste na

d¸sei k�poio stoiqeÐo gia to opoÐo ja faneÐ qr simoc o sugkekrimènoc up�llhloc
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ston qr sth. H perigraf  tou upall lou uposthrÐzei HTML format ètsi ¸ste na

mporeÐ o ekpaideut c na b�lei mia eikìna tou upall lou k.t.l. O qr sthc mèsw tou

marketplace mporeÐ na prosl�bei touc upall louc pou epijumeÐ.

4. Planner: Me to Planner o qr sthc programmatÐzei tic ergasÐec tou project. To

Planner parousi�zei tic programmatismènec ergasÐec san èna Gantt di�gramma. To

prìgramma autì bohj�ei to qr sth na programmatÐsei mÐa ergasÐa na arqÐsei se mÐa

sugkekrimènh hmeromhnÐa mèsa sta plaÐsia thc hmeromhnÐac ènarxhc kai tèlouc tou

project. MporeÐ na anajèsei ènan   perissìterouc upall louc na asqolhjoÔn me

thn sugkekrimènh ergasÐa kai na dieukrinÐsei tic ¸rec pou ja asqolhjoÔn me aut .

H qr sh twn programm�twn aut¸n kaj¸c kai h an�lush thc diepaf c qr sth gÐnontai

sto kef�laio 6. 'Otan sumbaÐnei èna tuqaÐo gegonìc   ìtan telei¸nei mia ergasÐa o qr sthc

paÐrnei thn apìfas  tou k�nontac allagèc me to Planner (anaprogrammatismìc ergasi¸n)

  me prìslhyh-apìlush upall lwn.

3.3 Play mode

'Opwc anafèrjhke kai sthn eisagwg  to play mode orÐzei di�forec paramètrouc gia ton

trìpo leitourgÐac tou ProMaSi . H basik  ro  tou paiqnidioÔ perigr�fhke parap�nw kai

den all�zei, all� epiplèon èna play mode orÐzei ta ex c:

1. Ti gÐnetai ìtan xekin�ei to paiqnÐdi.

2. Pwc gÐnontai diajèsimoi oi up�llhloi sthn agor�.

3. Ti gÐnetai ìtan anatÐjetai èna project ston qr sth.

4. Ti gÐnetai ìtan xekin�ei to project.

5. Ti gÐnetai ìtan telei¸nei to project.

6. Ti gÐnetai ìtan proslamb�netai ènac up�llhloc.

7. Ti gÐnetai se k�je tik tou rologioÔ.

8. Th dom  twn arqeÐwn.

To k�je play mode èqei èna ìnoma kai mia perigraf . 'Otan o qr sthc xekin�ei to

paiqnÐdi to pr¸to pr�gma pou k�nei eÐnai na epilèxei to play mode jèlei na paÐxei. 'Etsi

xekin�ei to paiqnÐdi. Sta plaÐsia aut c thc ptuqiak c anaptÔqjhke to single player score

mode. To epìmeno play mode pou ja anaptuqjeÐ eÐnai to multi player score mode.
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3.3.1 Single player score mode

To single player score mode eÐnai èna play mode sto opoÐo summetèqei ènac qr sthc kai

stìqoc tou eÐnai na p�rei th megalÔterh topik  bajmologÐa, paÐzontac mÐa istorÐa. H k�je

istorÐa orÐzei ènan arijmì apì diadoqik� project. H telik  bajmologÐa bgaÐnei apì ta

sunolik� prestige points pou èlabe o qr sthc sto k�je project. Sto single player score

mode orÐzontai ta ex c:

1. 'Otan xekin�ei to paiqnÐdi, o qr sthc afoÔ epilèxei autì to play mode, epilègei thn

istorÐa thn opoÐa jèlei na paÐxei. Sth sunèqeia dÐnei ta stoiqeÐa tou(ìnoma,ep¸numo)

kai ètsi xekin�ei to paiqnÐdi.

2. Oi diajèsimoi up�llhloi orÐzontai apì ton ekpaideut  se èna xml arqeÐo kai eÐnai

diajèsimoi se ìlh th di�rkeia tou paiqnidioÔ.

3. Mìlic anatÐjetai èna project ston qr sth, tou stèlnetai èna e-mail me ta qarakth-

ristik� tou project.

4. Mìlic xekin�ei to project to single play mode diab�zei tic rujmÐseic tou kai xekin�ei

to antÐstoiqo montèlo.

5. 'Otan telei¸sei to project, emfanÐzetai ston qr sth mÐa fìrma me ta statistik� tou

kai gÐnetai an�jesh tou epìmenou project thc istorÐac sto qr sth. An h istorÐa den

èqei �llo project, o qr sthc blèpei ta statistik� tou kai thn telik  tou bajmologÐa

se sqèsh me bajmologÐec �llwn qrhst¸n.

6. Kat� thn prìslhyh enìc upall lou den gÐnetai tÐpota sugkekrimèno.

7. Se k�je tik tou rologioÔ ekteleÐtai kai èna b ma sto montèlo tou project. An èqei

per�sei to wr�rio leitourgÐac thc etaireÐac gÐnetai allag  hmèrac sthn kai xekin�ei

to wr�rio. An èqei per�sei h mèra plhr¸nontai oi up�llhloi, ta qr mata afairoÔntai

apì ton proôpologismì tou project kai stèlnetai èna e-mail ston qr sth me to telikì

pìso.

8. 'Ola ta dedomèna tou single player score mode kratioÔntai se xml arqeÐa. H dom 

twn dedomènwn ja analujeÐ sto kef�laio 5.

3.3.2 Multi player score mode

To multi player score mode eÐnai èna play mode sto opoÐo summetèqoun polloÐ paÐktec.

'Oloi paÐzoun to Ðdio project kai moir�zontai touc diajèsimouc upall louc. Skopìc tou

k�je paÐkth eÐnai na k�nei to uyhlìtero score apì touc upìloipouc. Se autì to play mode

autì orÐzontai ta ex c:
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1. 'Otan xekin�ei to paiqnÐdi, o qr sthc afoÔ epilèxei autì to play mode, epilègei ton

server ston opoÐo jèlei na paÐxei. Sth sunèqeia dÐnei ta stoiqeÐa tou(ìnoma,ep¸numo)

kai perimènei mèqri na sumplhrwjeÐ o epijumhtìc arijmìc qrhst¸n gia na xekin sei

to paiqnÐdi.

2. Oi diajèsimoi up�llhloi eÐnai Ðdioi gia ìlouc touc paÐktec. Mìlic ènac paÐkthc pro-

sl�bei k�poion up�llhlo, oi upìloipoi paÐktec den èqoun to dikaÐwma na ton pro-

sl�boun.

3. To project anatÐjetai ston qr sth afoÔ sugkentrwjoÔn ìloi oi qr stec kai tou

stèlnetai èna e-mail me ta qarakthristik� tou.

4. Mìlic xekin�ei to project xekin�ei kai to antÐstoiqo montèlo.

5. 'Otan telei¸sei to project, emfanÐzetai ston qr sth mÐa fìrma me ta statistik� tou

kai perimènei mèqri na telei¸soun kai oi upìloipoi paÐktec gia na dei tic bajmologÐec.

6. Kat� thn prìslhyh enìc upall lou stèlnetai mia eidopoÐhsh stouc upìloipouc pa-

Ðktec ìti o up�llhloc autìc den eÐnai plèon diajèsimoc.

7. Se k�je tik tou rologioÔ ekteleÐtai kai èna b ma sto montèlo tou project. An èqei

per�sei to wr�rio leitourgÐac thc etaireÐac gÐnetai allag  hmèrac sthn kai xekin�ei

to wr�rio. An èqei per�sei h mèra plhr¸nontai oi up�llhloi, ta qr mata afairoÔntai

apì ton proôpologismì tou project kai stèlnetai èna e-mail ston qr sth me to telikì

pìso.

8. 'Ola ta dedomèna tou multi player score mode ja kratioÔntai se b�sh dedomènwn.

To play mode autì den èqei anaptuqjeÐ akìma, apl� anafèretai gia na deÐxoume pwc

mporoÔn na oristoÔn di�fora play modes.

3.4 O Ekpaideut c(Game Master)

O rìloc tou ekpaideut  eÐnai na dhmiourgeÐ sen�ria gia to play mode pou epijumeÐ. To

k�je play mode èqei diaforetikèc apait seic gia autì kai èna sen�rio tou single player

score mode den ja eÐnai sumbatì me to multi player score mode.

K�je sen�rio eÐnai ousiastik� èna montèlo system dynamics sto opoÐo ìmwc èqoun

prostejeÐ qarakthristik� aparaÐthta gia thn ektèles  tou se diadrastikì perib�llon ìpwc

perigr�fthke sto prohgoÔmeno kef�laio.

H dhmiourgÐa twn senarÐwn apoteleÐ aut  th stigm  to pio krÐsimo kai dÔskolo komm�ti

tou ProMaSi . O ekpaideut c prèpei na apofasÐsei katarq n ton ekpaideutikì skopì tou
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montèlou pou ja dhmiourg sei, gia par�deigma to gegonìc ìti kaj¸c aux�netai o arijmìc

twn atìmwn se èna èrgo, tìte aux�netai kai o qrìnoc pou dapan�tai gia sunant seic

kai epikoinwnÐa twn mel¸n. Sth sunèqeia ja prèpei na dhmiourg sei èna montèlo sto

opoÐo lamb�nontai upìyh oi an�gkec epikoinwnÐac tou proswpikoÔ kat� thn ektèlesh tou

èrgou kai akoloÔjwc ja prèpei na elègxei thn orjìthta tou montèlou exet�zontac thn

sumperifor� tou me diaforetikèc timèc. Tèloc ja prèpei na dhmiourg sei sen�ria basismèna

se autì to montèlo ta opoÐa perigr�foun sugkekrimèna èrga.

Epeid  h dhmiourgÐa aut¸n twn senarÐwn eÐnai dÔskolh kalì eÐnai o ekpaideut c èqei sth

di�jesh tou ergaleÐa ta opoÐa ja ton bohj soun na ta dhmiourg sei. Aut  th stigm  to

ProMaSi parèqei ton core designer, èna ergaleÐo pou bohj�ei ton ekpaideut  na dhmiourgeÐ

montèla system dynamics se èna grafikì perib�llon. Ta upìloipa arqeÐa pou apaitoÔntai

gia èna sen�rio fti�qnontai kateujeÐan apì ton ekpaideut . Analutik  perigraf  thc

diadikasÐac dhmiourgÐac senarÐwn gÐnetai sto kef�laio 5.
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4 Arqitektonik  ProMaSi

Sto prohgoÔmeno kef�laio, eÐdame p¸c leitourgeÐ to ProMaSi apì th meri� tou qr sth.

Se autì to kef�laio ja analÔsoume pwc leitourgeÐ to eswterikì tou ProMaSi .

To ProMaSi apoteleÐtai apì 5 epÐpeda(layers), to k�je layer èqei thn dik  tou eujÔnh.

1. Core: EÐnai upeÔjuno gia thn exomoÐwsh twn system dynamics. Se autì to epÐpedo

brÐsketai h ulopoÐhsh gia to PSD. H ulopoÐhsh tou Core den eÐnai sugkekrimènh gia

to ProMaSi , all� mporeÐ na qrhsimopoihjeÐ kai se �lla project kaj¸c h ulopoÐhsh

tou den periorÐzetai sto project management.

2. Communication: To Communication parèqei ta kat�llhla interfaces, ètsi ¸ste

na mporeÐ na epikoinwneÐ èna exwterikì epÐpedo me to Core. To Core mazÐ me to Com-

munication mporoÔn na qrhsimopoihjoÔn gia na ulopoi soun th b�sh se opoiod pote

paiqnÐdi, pou skopìc tou eÐnai h exomoÐwsh. To Communication mporeÐ ektìc apì

to Shell na metafèrei kai tic timèc(eisìdouc-exìdouc) mèsw diktÔou, ètsi ¸ste gia

par�deigma o ekpaideut c na mporeÐ na blèpei ti k�noun ìloi oi ekpaideuìmenoi.

3. Model: Ed¸ ulopoioÔntai ìlec oi ontìthtec pou èqoun sqèsh me to project mana-

gement. H ènnoia tou qrìnou orÐzetai epÐshc sto Model.

4. Shell: Autì to epÐpedo epikoinwneÐ me to Communication. Apì autì to epÐpedo

paÐrnei eÐsodo to Core kai se autì dÐnei thn èxodì tou. Akìmh, parèqei ta kat�llhla

interfaces gia th dhmiourgÐa enìc kainoÔrgiou play mode - ed¸ eÐnai ulopoihmèno to

single player score mode. EpÐshc, parèqei ta kat�llhla interfaces gia th dhmiourgÐa

enìc kainoÔrgiou UI. To play mode den sqetÐzetai me k�poio sugkekrimèno UI. 'Etsi

mporoÔme na fti�xoume èna UI parìmoio me autì tou SimSE kai ìtan xekin�ei to

ProMaSi o qr sthc na èqei th dunatìthta na qrhsimopoi sei to UI thc epilog c

tou.

5. UI: To User Interface tou ProMaSi . Ed¸ eÐnai ulopoihmèno to desktop UI, to

opoÐo èqei th morf  enìc leitourgikoÔ sust matoc mazÐ me tic efarmogèc tou(mail

client, gantt editor k.t.l). To UI eÐnai upeÔjuno gia thn diaqeÐrish twn dedomènwn

tou Model.
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Sq ma 5: EpikoinwnÐa metaxÔ epipèdwn

EpikoinwnÐa metaxÔ epipèdwn

Sto Sq ma 5, faÐnetai o trìpoc me ton o-

poÐo epikoinwnoÔn ta 5 epÐpeda metaxÔ touc.

O qr sthc mèsw tou UI dÐnei timèc sto Mo-

del kai blèpei timèc apì to Model. Gia k�je

tick tou qrìnou ekteleÐtai kai èna b ma tou

Core(PSD). To Core mìlic ekteleÐ to b ma,

zht�ei tic eisìdouc tou apì to Communi-

cation kai to Communication me th seir�

tou eidopoieÐ to Shell gia to poiec eisìdouc

jèlei. To Shell paÐrnei tic timèc pou jèlei

apì to Model kai tic dÐnei pÐsw. Mìlic te-

lei¸sei to b ma tou Core, stèlnei tic e-

xìdouc tou sto Communication, to Com-

munication stèlnei tic exìdouc sto Shell

kai tic b�zei sto Model. To UI enhmer¸ne-

tai me tic kainoÔrgiec timèc kai to Shell a-

n�loga me tic kainoÔrgiec timèc tou Model, mporeÐ na enhmer¸sei to UI gia k�poio gego-

nìc(teleÐwse to èrgo k.t.l).

Me aut n thn arqitektonik  mporoÔme na dhmiourg soume, gia par�deigma, èna UI to

opoÐo na moi�zei me tèst. O ekpaideut c ja dhmiourgeÐ to kat�llhlo PSD montèlo kai to

UI ja dÐnei erwt seic pollapl c epilog c ston qr sth. H ap�nths  tou ja dÐnetai san

eÐsodo sto Core, to Core ja dÐnei thn èxodo kai mìlic telei¸soun ìlec oi erwt seic to UI

ja emfanÐzei to telikì score.
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Sq ma 6: Di�gramma akoloujÐac metaxÔ epipèdwn

4.1 Core(PSD)

To Core eÐnai to pio basikì epÐpedo tou ProMaSi , diìti ed¸ brÐsketai ìloc o mhqanismìc

pou gÐnetai h exomoÐwsh. 'Opwc anafèrame kai sto Kef�laio 2, to Core den ulopoieÐ

akrib¸c ta system dynamics all� mia morf  pou na tairi�zei stic an�gkec tou ProMaSi

, thn opoÐa onom�same PSD(Promasi System Dynamics). Basikìc stìqoc eÐnai na mporeÐ

èna montèlo twn system dynamics na metafrasteÐ se PSD. Ta PSD èqoun ta ex c epiplèon

qarakthristik� se sqèsh me ta system dynamics:

1. Parèqoun kai �llec ontìthtec ektìc apì ta stock, flow, variable gia thn anapar�sta-

sh twn eisìdwn kai exìdwn tou montèlou.

2. K�je ontìthta mporeÐ na èqei kai di�fora gegonìta, ta opoÐa energopoioÔntai ìtan

isqÔoun sugkekrimènec sunj kec.

Gia thn met�frash enìc montèlou system dynamics se PSD prèpei na anagnwristoÔn

oi eÐsodoi-èxodoi tou montèlou kai na prostejoÔn k�poia epiplèon gegonìta.
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Sq ma 7: Arqitektonik  PSD

Sto Sq ma 7, faÐnetai h arqitektonik  twn PSD. To montèlo apoteleÐtai apì poll�

SD objects(system dynamics objects). 'Ena SD object èqei èna monadikì ìnoma mèsa sto

montèlo, prokeimènou na mporoÔme na to anagnwrÐsoume kai mporeÐ na èqei ènan apì touc

akìloujouc tÔpouc:

Stock, Flow, Variable: Oi tÔpoi autoÐ eÐnai Ðdioi me ta system dynamics.

Output: O tÔpoc autìc orÐzei mia èxodo tou sust matoc. Se k�je b ma, ìla ta

outputs tou montèlou eidopoioÔn to Communication epÐpedo me thn tim  touc.

'Oloi oi parap�nw tÔpoi èqoun kai mÐa lÐsta me ta SD objects, apì ta opoÐa exart�tai o

upologismìc thc tim c touc. Ektìc apì touc parap�nw tÔpouc up�rqoun kai oi par�metroi

tou sust matoc. Gia par�deigma h tim  thc paramètrou time mac dÐnei th qronik  stigm 

gia thn opoÐa epijumoÔme ton upologismì twn tim¸n twn SD objects tou montèlou.

'Opwc kai sta system dynamics apì ìla ta SD Objects, ta pio shmantik�, eÐnai ta Sto-

cks. O rìloc twn Flows kai twn Variables eÐnai kai autì o Ðdioc ìpwc sta system dynamics.
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Gia par�deigma oi Variables qrhsimopoioÔntai ìmwc gia na apojhkeÔoun endi�mesec timèc

pou mporeÐ na eÐnai qr simec stouc upologismoÔc kai ta Flows gia na orÐsoun to rujmì

metabol c enìc Stock.

'Eqontac upìyh ta parap�nw mporoÔme na poÔme ìti èna montèlo sto ProMaSi den eÐnai

tÐpota �llo par� èna sÔnolo apì suzeugmènec mh-grammikèc diaforikèc exis¸seic pr¸tou

bajmoÔ thc morf c x′(t) = f(x, p) ìpou t eÐnai o qrìnoc, x′ to di�nusma me ìla ta Stocks, p

to sÔnolo twn paramètrwn tou sust matoc kai f mia mh-grammik  sun�rthsh dianusm�twn.

Kat� th di�rkeia thc ektèleshc tou montèlou upologÐzontai ta Flows kai oloklhr¸non-

tai prokeimènou na upologistoÔn oi timèc twn Stocks. H olokl rwsh gÐnetai me mejìdouc

arijmhtik c an�lushc. Gia k�je Stock upologÐzetai h tim  tou me b�sh ton parak�tw tÔpo:

Stock = Stock0 +
∫ t
0 g(Flows, V ariables)dt

Sthn pio apl  tou morf  o tÔpoc eÐnai o parak�tw: Stock = Stock0 +
∫ t
0(inflow −

outflow)dt

H olokl rwsh sto ProMaSi gÐnetai me th mèjodo tou Euler all� mporeÐ eÔkola na

efarmosteÐ kai h mèjodoc Runge-Kutta.

Epiplèon, gia eukolÐa sth dìmhsh twn montèlwn parèqontai epÐshc kai oi akìloujoi

tÔpoi sunart sewn oi opoÐoi mporoÔn na qrhsimopoihjoÔn kat� ton orismì twn tim¸n enìc

SD Object:

Constant: Stajer�.

Calculated: MporoÔme na k�noume arijmhtikèc pr�xeic metaxÔ twn SD object tou

montèlou kai na kalèsoume di�forec sunart seic. Par�deigma ((var1+var2)/2)-

sin(var3). Oi sunart seic pou èqoume sth di�jes  mac eÐnai:

1. sin(x)

2. atanh(x)

3. Max(x,y)

4. ceil(x)

5. cosh(x)

6. cos(x)

7. sum(x,y,...)

8. atan2(x)

9. tanh(x)

10. pow(x,y)

11. asinh(x)

12. atan(x)

13. log(x)

14. exp(x)

15. binom(x,y)

16. ln(x)

17. sinh(x)

18. asin(x)

19. acos(x)

20. if(cond,true,false)

21. abs(x)

22. str(x)

23. floor(x)

24. tan(x)

25. round(x)

26. Zidz(x,y)

27. acosh(x)

28. rand()

29. mod(x,y)

30. sqrt(x)

31. Min(x,y)
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Lookup: Sun�rthsh sthn opoÐa dÐnoume shmeÐa prokeimènou na dhmiourg soume mia

grafik  par�stash. Gia par�deigma ja mporoÔsame na d¸soume ta shmeÐa (1,1)(2,2)(3,3)(4,4)(5,5)

kai èna SD object apì to opoÐo ja exart�tai h tim  thc sun�rthshc p.q. var1(x).

An�loga me thn tim  tou var1 kai ta stoiqeÐa pou d¸same ja p�roume kai thn antÐstoi-

qh èxodo(y). Sto parap�nw par�deigma, an h var1 èqei thn tim  2.5 h sun�rthsh ja

epistrèyei 2.5. An h var1 brÐsketai ektìc orÐwn(<1   >5) tìte h sun�rthsh paÐrnei

thn tim  0.

External: H sun�rthsh aut  antiproswpeÔei mia eÐsodo tou sust matoc. K�je

for� pou jèloume na upologÐsoume thn tim  thc, stèlnei èna m numa sto Commu-

nication me to ìnoma thc metablht c. To Communication eidopoieÐ to Shell ìti to

sugkekrimèno SD object jèlei tim  kai to Shell epistrèfei mia tim .

K�je SD object èqei k�poia gegonìta, prokeimènou na eidopoi sei to Shell ìti k�ti shman-

tikì èqei gÐnei. To k�je gegonìc èqei èna ìnoma kai mÐa sun�rthsh. An h sun�rthsh p�rei

tim  arijmì >=1, tìte jewroÔme ìti to gegonìc èqei energopoihjeÐ kai stèlnei èna m numa

sto Communication me to ìnoma tou SD object kai to ìnoma tou event. 'Ena gegonìc

mporeÐ na energopoihjeÐ mÐa mìno for�.

Ektìc apì ta gegonìta, èna SD object mporeÐ na èqei èna info kai èna hint. 'Osa SD

object èqoun orismèna aut� ta dÔo pedÐa, faÐnontai sta statistik� tou project. To info

dÐnei mia perigraf  gia to SD object kai to hint dÐnei plhroforÐec gia to pwc mporeÐ o

qr sthc na belti¸sei tic timèc autoÔ. 'Etsi, ìtan telei¸sei to project o qr sthc mporeÐ

na dei mia grafik  par�stash me to qrìno kai tic timèc tou SD object gia na mporèsei na

dei ta l�jh tou.

4.1.1 Upologismìc tim¸n

Mìlic ekteleÐtai èna b ma sto montèlo, to Core upologÐzei tic timèc ìlwn twn SD objects:

1. Upologismìc twn variable.

2. Upologismìc twn flow.

3. Upologismìc twn output.

4. Upologismìc twn stock gia to epìmeno b ma.

Gia ton upologismì opoioud pote SD object upologÐzontai:

1. 'Ola ta SD object apì ta opoÐa exart�tai.
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2. H tim  thc sun�rths c tou(constant, calculated, lookup, external). Sthn perÐptwsh

pou to SD object èqei external sun�rthsh, stèlnetai èna m numa sto Communica-

tion epÐpedo. To Communication stèlnei to er¸thma sto Model epÐpedo, to opoÐo

epistrèfei thn epijumht  tim  kai to Communication thn epistrèfei me th seir� tou

sto Core.

3. H tim  thc sun�rthshc tou k�je gegonìtoc tou SD object. An h tim  aut  eÐnai >1,

stèlnetai èna m numa sto Communication epÐpedo kai to gegonìc apenergopoieÐtai.

Se k�je b ma tou montèlou gnwrÐzoume tic timèc twn stock SD objects, giatÐ h tim 

touc upologÐzetai èna b ma prin, kai tic timèc ìlwn twn SD objects ta opoÐa èqoun constant

kai external sunart seic. An k�poio gegonìc qrei�zetai �lla SD objects tou montèlou,

tìte ta SD objects prèpei na mpoun san ex�rthsh sto SD object pou brÐsketai to gegonìc.

Ta SD object pou èqoun sunart seic constant kai external den èqoun exart seic, èktoc

an to apaiteÐ k�poio gegonìc - eidik� sta SD object me constant sun�rthsh den up�rqei

kanènac lìgoc na mpei k�poio gegonìc.
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4.1.2 Par�deigma PSD montèlou

Epex ghsh metablht¸n montèlou

– Prìodoc project: DeÐqnei pìso toic ekatì èqei oloklhrwjeÐ to project. H

metablht  aut  èqei èna gegonìc 'TeleÐwse to project', to opoÐo energopoie-

Ðtai ìtan h 'Prìodoc project' èqei thn tim  1. EidopoieÐ to Model epÐpedo ìti

teleÐwse to project.

– ErgasÐec pou prèpei na gÐnoun: DeÐqnei ton arijmì twn ergasi¸n tou

project pou èqei apomeÐnei gia na oloklhrwjeÐ.
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– ErgasÐec pou èqoun oloklhrwjeÐ: O arijmìc twn ergasi¸n pou èqei

oloklhrwjeÐ. H metablht  aut  èqei 2 gegonìta '50% project' kai '90% proje-

ct', ta opoÐa energopoioÔntai ìtan to posostì olokl rwshc tou project eÐnai

megalÔtero   Ðso tou 0.5 kai 0.9 antÐstoiqa. EidopoieÐ to Shell epÐpedo ìti to

project èqei oloklhrwjeÐ kat� 50%   90% antÐstoiqa.

– Rujmìc olokl rwshc ergasÐac: O rujmìc me ton opoÐo oloklhr¸netai

mia ergasÐa se k�je b ma(leptì).

– Paragwgikìthta upall lwn: To èrgo pou par�goun ìloi oi up�llhloi

k�je mèra. H metablht  aut  èqei èna gegonìc 'Qamhl  paragwgikìthta', to

opoÐo energopoieÐtai ìtan h 'Paragwgikìthta upall lwn' èqei tim  mikrìterh

tou 0.3. EidopoieÐ to Shell epÐpedo ìti h paragwgikìthta twn upall lwn eÐnai

polÔ qamhl .

– Poiìthta k¸dika: H poiìthta tou k¸dika pou par�goun oi up�llhloi. H

metablht  aut  èqei èna gegonìc 'Qamhl  poiìthta', to opoÐo energopoieÐtai

ìtan h 'Poiìthta k¸dika' èqei tim  mikrìterh tou 0.3. EidopoieÐ to Shell epÐpedo

ìti h poiìthta tou k¸dika eÐnai polÔ qamhl .

– Arijmìc upall lwn: O arijmìc twn proslhfjèntwn upall lwn. H me-

tablht  aut  èqei èna gegonìc 'Prìslhyh upall lwn', to opoÐo energopoieÐtai

ìtan o 'Arijmìc upall lwn' èqei thn tim  0. EidopoieÐ to Shell epÐpedo ìti den

up�rqoun up�llhloi.

– SÔnolo ikanìthtac An�ptuxhc k¸dika upall lwn: To sÔnolo thc

ikanìthtac 'An�ptuxh k¸dika' ìlwn twn upall lwn.

– SÔnolo ikanìthtac SqedÐashc k¸dika upall lwn: To sÔnolo thc

ikanìthtac 'SqedÐash k¸dika' ìlwn twn upall lwn.

– SÔnolo ikanìthtac OmadikoÔ paÐkth upall lwn: To sÔnolo thc

ikanìthtac 'Omadikìc paÐkthc' ìlwn twn upall lwn.

Timèc eisìdou

O qr sthc èqei prosl�bei 4 upall louc. Oi up�llhloi èqoun tic ex c ikanìthtec:

– Up�llhloc 1(An�ptuxh k¸dika=4,SqedÐash k¸dika=2,Omadikìc paÐkthc=1)

– Up�llhloc 2(An�ptuxh k¸dika=6,SqedÐash k¸dika=1,Omadikìc paÐkthc=5)

– Up�llhloc 3(An�ptuxh k¸dika=8,SqedÐash k¸dika=6,Omadikìc paÐkthc=7)

– Up�llhloc 4(An�ptuxh k¸dika=5,SqedÐash k¸dika=7,Omadikìc paÐkthc=2)
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Oi timèc autèc apojhkeÔontai sto Model epÐpedo. To Core epÐpedo den gnwrÐzei autèc

tic timèc kai prèpei k�je for� na tic zht�ei apì to Model epÐpedo qrhsimopoi¸ntac

thn external sun�rthsh. 'Etsi, an o qr sthc sth mèsh tou paiqnidioÔ apolÔsei

k�poion up�llhlo, h k�je external sun�rthsh tou montèlou sto epìmeno b ma ja

rwt sei to Model epÐpedo kai ja p�rei tic kainoÔrgiec timèc.

Upologismìc 1ou b matoc

O akrib c upologismìc den ja mac apasqol sei se autì to par�deigma, giatÐ èqei

analujeÐ sto Kef�laio 2, gia to lìgo autì kai den dÐnontai oi sunart seic k�je

metablht c. Ja mac apasqol soun ta epiplèon qarakthristik� tou PSD kai o trìpoc

epikoinwnÐac tou me ta �lla epÐpeda.

To Core pr¸ta ja upologÐsei tic timèc apì ta SD object tÔpou variable kai ja

epilèxei èna sthn tÔqh, gia par�deigma thn 'Poiìthta K¸dika'. H 'Poiìthta K¸dika-

' exart�tai apì tic metablhtèc 'Arijmìc upall lwn','SÔnolo ikanìthtac An�ptuxhc

k¸dika upall lwn','SÔnolo ikanìthtac SqedÐashc k¸dika upall lwn', 'SÔnolo ika-

nìthtac OmadikoÔ paÐkth upall lwn' opìte pr¸ta ja prèpei na upologÐsei tic timèc

aut¸n twn metablht¸n. 'Olec autèc oi metablhtèc èqoun sa sun�rthsh thn external,

opìte to Core ja steÐlei èna m numa sto Communication ìti jèlei na p�rei mia tim 

gia thn metablht  'Arijmìc upall lwn'. To Communication ja steÐlei to m numa

sto Shell kai o 'Arijmìc upall lwn' ja p�rei thn tim  4. Sth sunèqeia, afoÔ o 'Arij-

mìc upall lwn' èqei èna gegonìc 'Prìslhyh Upall lwn', ja upologÐsei thn tim  tou

gegonìtoc. AfoÔ h tim  thc metablht c eÐnai 4, to gegonìc den ja energopoihjeÐ.

Me ton Ðdio trìpo ja upologÐsei kai tic upìloipec metablhtèc apì tic opoÐec exar-

t�tai h 'Poiìthta K¸dika'. 'Epeita to Core ja upologÐsei thn tim  thc metablht c

'Poiìthta K¸dika' an�loga me ton tÔpo thc sun�rthshc pou èqei. EpÐshc upologÐsei

kai to gegonìc thc metablht c aut c: an h sun�rthsh tou gegonìtoc p�rei tim 

arijmì >= 1, tìte to gegonìc ja energopoihjeÐ kai to Core ja steÐlei èna m numa

sto Communication ìti èqei energopoihjeÐ to gegonìc 'Qamhl  poiìthta' apì thn

metablht  'Poiìthta K¸dika'.

Se autì to shmeÐo èqoume upologÐsei tic ex c metablhtèc: 'Arijmìc upall lw-

n', 'SÔnolo ikanìthtac An�ptuxhc k¸dika upall lwn', 'SÔnolo ikanìthtac SqedÐa-

shc k¸dika upall lwn', 'SÔnolo ikanìthtac OmadikoÔ paÐkth upall lwn','Poiìthta

K¸dika'. An to Core epilèxei k�poia metablht  h opoÐa èqei  dh upologisteÐ gia

autì to b ma thn prospern�ei. H mình metablht  tÔpou variable pou èmeine eÐnai h

'Paragwgikìthta upall lwn', thn opoÐa upologÐzei me ton Ðdio trìpo prospern¸ntac

ìlec tic exart seic afoÔ èqoun  dh upologisteÐ.

Sth sunèqeia, upologÐzei tic metablhtèc me tÔpo flow. Sto montèlo autì up�rqoun
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mìno o 'Rujmìc olokl rwshc ergasÐac', o opoÐoc exart�tai apì thn 'Poiìthta k¸dika'

kai h 'Paragwgikìthta upall lwn' oi opoÐec ìmwc èqoun  dh upologisteÐ. AfoÔ

èqoume upologÐsei ìlec tic exart seic tou, upologÐzoume kai thn tim  tou an�loga

me ton tÔpo sun�rths c tou.

Epìmeno b ma tou Core eÐnai na upologÐsei tic timèc twn metablht¸n pou èqoun

tÔpo output. Pr¸ta ja upologÐsei tic exart seic thc metablht c 'Prìodoc project'

oi opoÐec eÐnai h 'ErgasÐec pou èqoun oloklhrwjeÐ'. Epeid  h 'ErgasÐec pou èqoun

oloklhrwjeÐ' eÐnai tÔpou stock, den upologÐzetai par� mìno sto tèloc tou b matoc

gia na p�rei tim  gia to epìmeno b ma. Epomènwc ta stock èqoun  dh upologisteÐ sto

tèloc tou prohgoÔmenou b matoc, opìte to Core upologÐzei thn tim  thc 'Prìodoc

project' an�loga me thn sun�rthsh pou èqei. 'Epeita upologÐzei to gegonìc 'TeleÐwse

to project', to opoÐo den energopoieÐtai. Efìson h metablht  aut  eÐnai tÔpou output

to Core stèlnei thn tim  thc kai to ìnoma thc sto Communication.

Tèloc, upologÐzei tic metablhtèc tÔpou stock gia to epìmeno b ma. Apì tic meta-

blhtèc autèc èqoun upologisteÐ ìlec oi exart seic, opìte to mìno pou èqei na k�nei

eÐnai na upologÐsei thn tim  thc metablht c kai met� ta gegonìta thc ìpwc me tic

upìloipec metablhtèc.

4.2 Communication

To Communication epÐpedo eÐnai upeÔjuno gia thn epikoinwnÐa tou Core me k�poio exw-

terikì epÐpedo. Sto epÐpedo autì metafèrontai mhnÔmata apì to Core proc to exwterikì

epÐpedo. To exwterikì epÐpedo den mporeÐ na epikoinwn sei me to Core, apl� paÐrnei mh-

nÔmata apì to Communication kai apant�ei. Ta mhnÔmata pou stèlnei to Communication

eÐnai ta ex c:

• Z thsh tim c(ìnoma metablht c): To m numa autì stèlnetai apì to Com-

munication ìtan to Core jèlei na p�rei mia eÐsodo. Wc par�metro paÐrnei to ìnoma

thc metablht c tou Core h opoÐa zht�ei thn tim  apì to exwterikì epÐpedo kai stèl-

netai apì to Core mèsw thc external sun�rthshc. To exwterikì epÐpedo prèpei na

epistrèyei mia tim  an�loga me to ìnoma thc metablht c.

• Enhmèrwsh tim c(ìnoma metablht c, tim  metablht c): To m numa

stèlnetai apì to Communication ìtan to Core stèlnei mia èxodo. Wc par�metro

paÐrnei to ìnoma thc metablht c tou Core kai thn tim  thc kai stèlnetai apì to Core

mèsw miac output metablht c. To exwterikì epÐpedo den prèpei na epistrèyei tÐpota

sto Communication.
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• Gegonìc(ìnoma metablht c,ìnoma gegonìtoc): To m numa stèlnetai apì

to Communication ìtan energopoieÐtai èna gegonìc sto Core. Wc par�metro paÐrnei

to ìnoma thc metablht c kai to ìnoma tou gegonìtoc. To exwterikì epÐpedo den

prèpei na epistrèyei tÐpota sto Communication, apl� eidopoieÐtai ìti ègine k�poio

gegonìc.

To Communication dÐnei thn dunatìthta ta mhnÔmata aut� ektìc tou 'Z thsh tim c' na

phgaÐnoun kai se �lla epÐpeda. Autì gÐnetai gia na mporoÔn ta mhnÔmata na stèlnontai kai

mèsw diktÔou se ènan kentrikì upologist  ¸ste na mporeÐ o ekpaideut c na parakoloujeÐ

thn prìodo twn qrhst¸n.

4.3 Model

To Model epÐpedo perièqei tic ontìthtec pou sqetÐzontai me to project management.

Sq ma 8: Ontìthtec Model kai susqetismìc

Kentrik  ontìthta eÐnai h etaireÐa(company) sthn opoÐa douleÔei o qr sthc. H etaireÐa

èqei:

1. Accountant: O logist c thc etaireÐac. UpeÔjunoc gia tic plhrwmèc twn upall lwn

kai thn kr�thsh logistik¸n dedomènwn gia k�je up�llhlo.

2. Administrator: UpeÔjunoc gia to dÐktuo kai touc upologistèc thc etaireÐac.

3. Boss: O idiokt thc thc etaireÐac. UpeÔjunoc gia thn an�jesh twn project kai �llwn

shmantik¸n apof�sewn.

4. Project Manager: O qr sthc.
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5. Project: To trèqon project me to opoÐo asqoleÐtai h etairÐa.

6. Employees: 'Oloi oi up�llhloi pou èqoun proslhfjeÐ apì ton qr sth kai doule-

Ôoun sthn etairÐa.

H ontìthta project èqei perigrafteÐ sto Kef�laio 3. Oi ikanìthtec twn upall lwn

kajorÐzontai apì ton ekpaideut . Di�fora sen�ria apaitoÔn oi up�llhloi na èqoun dia-

foretikèc ikanìthtec, gia par�deigma mporeÐ gia èna sen�rio na eÐnai shmantik  h empeirÐa

pou èqei o up�llhloc mèsa sthn etairÐa,   an o up�llhloc èqei oikogèneia k.t.l.

4.4 Shell

Sq ma 9: Shell Frameworks

To Shell epÐpedo perilamb�nei èna sÔnolo apì frameworks gia thn ulopoÐhsh di�forwn

leitourgi¸n tou ProMaSi . Ta frameworks pou perilamb�nei eÐnai:

1. Play modes: Ed¸ ulopoioÔntai ta play modes ta opoÐa analÔjhkan sto Ke-

f�laio 3.

2. Actions: Ta actions energopoioÔntai ìtan energopoieÐtai èna gegonìc sto Core. O

ekpaideut c kajorÐzei gia k�je gegonìc tou Core poio action kai me ti paramètrouc

ja trèxei. To kajèna apì aut� paÐrnei kai diaforetikèc paramètrouc. Ta diajèsima

actions eÐnai:
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• Boss Mail Action: To action autì mìlic ektelesteÐ stèlnei èna e-mail sto

qr sth apì ton idiokt th thc etaireÐac(boss). H action paÐrnei san paramètrouc

ton tÐtlo kai to keÐmeno tou e-mail.

• Employee Mail Action: To action autì mìlic ektelesteÐ stèlnei èna e-mail

sto qr sth apì ènan up�llhlo thc etaireÐac. H action paÐrnei san paramètrouc

ton tÐtlo, to keÐmeno tou e-mail kaj¸c kai ènan kanìna(X-Path expression) gia

to poioc up�llhloc ja steÐlei to e-mail.

• Project Stop Action: To action autì mìlic ektelesteÐ stamat�ei to project

kai o qr sthc blèpei ta statistik� tou.

Ta actions ja analujoÔn ektenèstera sto Kef�laio 5.

3. Communication: To Communication eÐnai h epikoinwnÐa tou Shell me to Core. Ed¸

orÐzetai ti k�nei to Shell ìtan l�bei èna m numa apì to Core. To Shell qeirÐzetai ta

3 mhnÔmata wc ex c:

• Z thsh tim c: Gia k�je metablht  tou Core o ekpaideut c orÐzei kai èna

X-Path expression, to opoÐo ìtan ektelesteÐ ja fèrei mia tim  apì to Model

epÐpedo.

• Enhmèrwsh tim c: Gia k�je output metablht  tou Core o ekpaideut c orÐzei

kai èna X-Path expression, to opoÐo mìlic ektelesteÐ ja enhmer¸sei mia tim 

apì mia ontìthta sto Model epÐpedo.

• Gegonìc: Gia k�je gegonìc sto Core o ekpaideut c orÐzei poio action ja

ektelesteÐ me poiec paramètrouc.

4. User Interface: Ed¸ orÐzontai di�fora interfaces ètsi ¸ste na mporoÔme na qrh-

simopoi soume poll� user interfaces. Gia th dhmiourgÐa enìc user interface prèpei na

oristoÔn ta ex c:

• Main frame: To kentrikì par�juro thc efarmog c.

• Login UI : To par�juro pou qrhsimopoieÐ o qr sthc gia na k�nei login sto

ProMaSi . Prèpei gia k�je play mode na gÐnei kai èna diaforetikì Login UI.

• Project finished UI: To par�juro pou qrhsimopoieÐtai gia na deÐxei ta a-

potelèsmata tou project ìtan telei¸nei(di�fora statistik�) kai th sunolik 

bajmologÐa se perÐptwsh pou èqei telei¸sei to paiqnÐdi. Prèpei gia k�je play

mode na gÐnei kai èna diaforetikì project finished UI.
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4.5 UI

To UI epÐpedo perilamb�nei tic ulopoi seic tou User interface framework tou Shell. To

DesktopUI to opoÐo eÐnai to UI tou ProMaSi èqei anaferjeÐ sto Kef�laio 3 kai ja analujeÐ

sto Kef�laio 6.
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5 DhmiourgÐa senarÐou

Se autì to kef�laio, ja analÔsoume ti prèpei na k�nei o ekpaideut c prokeimènou na

dhmiourg sei èna sen�rio gia to single player score mode. 'Opwc èqoume anafèrei, to k�je

play mode èqei diaforetik  dom  arqeÐwn, gia autì kai h dhmiourgÐa senarÐou mporeÐ na

diafèrei gia to kajèna.

H dom  twn arqeÐwn gia to single player score mode eÐnai:

K�tw apì to f�kelo stories up�rqoun upof�keloi, o kajènac antistoiqeÐ se mia istorÐa.

O k�je upof�keloc perièqei ta ex c arqeÐa:

• *.prj arqeÐa: EÐnai èna zip arqeÐo me .prj kat�lhxh antÐ gia .zip. To arqeÐo autì

perièqei ton orismì enìc project kai to ìnoma tou arqeÐou, pou prèpei na eÐnai to

ìnoma tou project mazÐ me thn .prj kat�lhxh.

• employees.xml: To arqeÐo autì perièqei ton orismì ìlwn twn upall lwn. To
format tou arqeÐou eÐnai wc ex c:

<?xml version=” 1 .0 ” encoding=”UTF−8”?>
<ListOfEmployees>
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<Employee>
<name>Robert</name>
<lastName>Marsh</ lastName>
<property name=” deve loper ”>8</ property>

<property name=” de s i gne r ”>9</ property>

<property name=” t e s t e r ”>2</ property>

<property name=”ubmOtherProductKnowledge”>1</ property>

<property name=” teamplayer ”>8</ property>

<s a l a r y>1000 .0</ s a l a r y>

<curr i cu lumVitae></ curr i cu lumVitae>
</Employee>
<Employee>

<name>Samuel</name>
<lastName>Garcia</ lastName>
<property name=” deve loper ”>5</ property>

<property name=” de s i gne r ”>2</ property>

<property name=” t e s t e r ”>7</ property>

<property name=” teamplayer ”>5</ property>

<property name=”ubmOtherProductKnowledge”>1</ property>

<s a l a r y>1200 .0</ s a l a r y>

<curr i cu lumVitae></ curr i cu lumVitae>
</Employee>
<Employee>

<name>James</name>
<lastName>Rowland</ lastName>
<property name=” deve loper ”>4</ property>

<property name=” de s i gne r ”>1</ property>

<property name=” t e s t e r ”>10</ property>

<property name=” teamplayer ”>9</ property>

<property name=”ubmOtherProductKnowledge”>8</ property>

<s a l a r y>1500 .0</ s a l a r y>

<curr i cu lumVitae></ curr i cu lumVitae>
</Employee>

</ListOfEmployees>

Gia k�je up�llhlo dhl¸noume to ìnoma kai to ep¸numo tou, to misjì pou paÐrnei

an� m na (23 mèrec), to biografikì tou upall lou kai tic ikanìthtec tou.

– name: To ìnoma tou upall lou.

– lastname: To ep¸numo tou upall lou.

– property: Mia ikanìthta tou upall lou me sugkekrimèno ìnoma(name) kai tim .

– salary: O mhniaÐoc misjìc tou upall lou.

– curriculumVitae: To biografikì tou upall lou. UposthrÐzei html format me
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eikìnec. Oi eikìnec prèpei na topojethjoÔn ston f�kelo thc istorÐac. Epeid 

to html format perilamb�nei special xml characters (>,<) prèpei na antikata-

st soume to > me &gt; kai to < me &lt;. To biografikì tou upall lou ja

prèpei na antiproswpeÔei tic ikanìthtec pou èqei o up�llhloc.

'Oloi oi up�llhloi pou dhl¸nontai se autì to arqeÐo eÐnai diajèsimoi ston

qr sth gia prìslhyh.

• info.html: 'Ena html arqeÐo me thn perigraf  thc istorÐac.

• story.xml: To arqeÐo autì perièqei ton orismì di�forwn paramètrwn thc istorÐac.
To format tou arqeÐou eÐnai wc ex c:

<Story>

<D i f f i c u l t yL e v e l>Novice</ D i f f i c u l t yL e v e l>
<StartDate>2008−04−08</StartDate>
<Pro j e c t s>

<Pro j e c t>Pro jec t1</ Pro j ec t>
<Pro j e c t>Pro jec t2</ Pro j ec t>

</ Pro j e c t s>
<Company>

<Name>UBM</Name>
<StartTime>09 :00</StartTime>
<EndTime>17 :00</EndTime>
<Desc r ip t i on></ Desc r ip t i on>

</Company>
<Persons>

<Boss>
<Name>Chandler</Name>
<LastName>Bing</LastName>

</Boss>
<Administrator>

<Name>Ross</Name>
<LastName>Geler</LastName>

</Administrator>
<Accountant>

<Name>Andrian</Name>
<LastName>Green</LastName>

</Accountant>
</Persons>

</Story>

– DifficultyLevel: To epÐpedo duskolÐac thc istorÐac (Novice, Intermediate, Ex-

pert).

– StartDate: H hmeromhnÐa apì thn opoÐa ja arqÐsei h exomoÐwsh.
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– Projects: Ta projects pou èqei h istorÐa kai me poia seir� ja ta paÐxei o qr sthc.

To k�je project perièqei to ìnoma tou project.

– Company: O orismìc thc etaireÐac.

∗ Name: To ìnoma thc etaireÐac.

∗ StartTime: H ¸ra pou xekin�ei to wr�rio thc etaireÐa.

∗ EndTime: H ¸ra pou stamat�ei to wr�rio thc etaireÐac.

∗ Description: H perigraf  thc etaireÐac. UposthrÐzei html format me ei-

kìnec. Oi eikìnec prèpei na topojethjoÔn ston f�kelo thc istorÐac.

– Persons: Afor� k�je prìswpo thc etaireÐac ektìc tou qr sth (Boss, Admini-

strator, Accountant). Dhl¸noume to ìnoma kai to ep¸numì tou.

Gia k�je project thc istorÐac up�rqei kai èna .prj arqeÐo to opoÐo perièqei ton orismì

tou project. To arqeÐo autì eÐnai èna zip arqeÐo kai perilamb�nei ta ex c:

• project.xml: To arqeÐo autì perilamb�nei ton orismì tou project (ìnoma, perigraf 
k.t.l.). To format tou arqeÐou eÐnai wc ex c:

<Pro j e c t>
<name>Bug Fixes ( Train ing )</name>
<d e s c r i p t i o n></ d e s c r i p t i o n>

<budget>1000</budget>
<r e l a t i v eS t a r tDa t e>1</ r e l a t i v eS t a r tDa t e>
<re lat iveEndDate>3</ re lat iveEndDate>
<ta sk s>

<Task>
<name>Bug 312 : Fix</name>
<d e s c r i p t i o n>Star t working on bug 312 .</ d e s c r i p t i o n>

</Task>
<Task>

<name>Bug 312 : Test</name>
<d e s c r i p t i o n>Test the bug 312</ d e s c r i p t i o n>

</Task>
<Task>

<name>Bug 313 : Fix</name>
<d e s c r i p t i o n>Star t working on bug 313 .</ d e s c r i p t i o n>

</Task>
<Task>

<name>Bug 313 : Test</name>
<d e s c r i p t i o n>Test the bug 313</ d e s c r i p t i o n>

</Task>
</ ta sk s>

</ Pro j ec t>
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– name: To ìnoma tou project.

– description: H perigraf  tou project. UposthrÐzei html format me eikìnec. Oi

eikìnec prèpei na topojethjoÔn ston f�kelo thc istorÐac.

– budget: O proôpologismìc tou project.

– relativeStartDate: H hmeromhnÐa ènarxhc tou project. PaÐrnei wc ìrisma ènan

arijmì o opoÐoc antiproswpeÔei pìsec mèrec met� apì thn ènarxh thc istorÐac

ja xekin sei to project.

– relativeEndDate: H hmeromhnÐa pou telei¸nei h projesmÐa tou project. PaÐrnei

wc ìrisma ènan arijmì o opoÐoc antiproswpeÔei pìsec mèrec met� apì thn ènarxh

thc istorÐac ja stamat sei to project.

– tasks: O orismìc twn ergasi¸n tou project. Gia k�je ergasÐa dhl¸noume ìnoma

kai perigraf .

• sdmodel.xml: To arqeÐo autì perilamb�nei ton orismì tou PSD montèlou gia to

sugkekrimèno project. To arqeÐo autì dhmiourgeÐtai me ton Core designer, o opoÐoc

ja analujeÐ parak�tw.

• coreModelBindings.xml: Se autì to arqeÐo orÐzetai to pwc to shell epÐpedo
qeirÐzetai ta mhnÔmata tou Core gia k�je metablht  tou PSD montèlou. To format
tou arqeÐou eÐnai wc ex c:

<CoreModelBindings>
<OutputVariables>
<OutputVariable>
<sdObjectKey>bug312Progress</sdObjectKey>
<modelXPath>cu r r en tPro j e c t / ta sk s [ name=’Bug 312 : Fix ’ ]

/ percentageCompleted</modelXPath>
</OutputVariable>
<OutputVariable>
<sdObjectKey>pro j e c tP rog r e s s</sdObjectKey>
<modelXPath>cu r r en tPro j e c t /percentageCompleted</modelXPath>

</OutputVariable>
</OutputVariables>

<ExternalEquat ions>
<ExternalEquation>

<sdObjectKey>sumDeveloperFix312</sdObjectKey>
<modelXPath>sum( cu r r en tPro j e c t / ta sk s [ name=’Bug 312 : Fix ’ ] / currentSchedu le

/team/ass ignedEmployees / p r op e r t i e s [ name=’ deve loper ’ ] / va lue )</modelXPath>
</ExternalEquation>

<ExternalEquation>

<sdObjectKey>sumTeamplayerFix312</sdObjectKey>
<modelXPath>sum( cu r r en tPro j e c t / ta sk s [ name=’Bug 312 : Fix ’ ] / currentSchedu le
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/team/ass ignedEmployees / p r op e r t i e s [ name=’ teamplayer ’ ] / va lue )</modelXPath>
</ExternalEquation>

</ExternalEquat ions>
<Events>
<Event>
<sdObjectKey>bug312Progress</sdObjectKey>
<eventName>bug312Finished</eventName>
<act ionBind ing>

<actionClassName>org . promasi . s h e l l . model . a c t i on s
. BossMailModelAction</actionClassName>

<parameter name=”message”>I seems that you have
f i n i s h e d with bug 312 .</parameter>

<parameter name=” t i t l e ”>Bug 312 f i n i s h e d !</parameter>
</ act ionBind ing>

</Event>
<Event>
<sdObjectKey>pro j e c tP rog r e s s</sdObjectKey>
<eventName>pro j e c tF in i sh ed</eventName>
<act ionBind ing>

<actionClassName>org . promasi . s h e l l . model . a c t i on s .
ProjectStopModelAction</actionClassName>

</ act ionBind ing>

</Event>
</Events>

</CoreModelBindings>

– OutputVariables: Ed¸, gia k�je output metablht  tou Core, dhl¸noume se poiì

shmeÐo ja apojhkeuteÐ h tim  thc (dhlad  se poi� ontìthta tou epipèdou Model).

Sto OutputVariable dhl¸noume se poia metablht  tou Core antistoiqeÐ (mèsw

tou sdObjectKey) kai pou ja apojhkeuteÐ h tim  thc (modelXPath).

– ExternalEquations: Ed¸ dhl¸noume gia k�je metablht  tou Core me external

sun�rthsh poia tim  ja epistrèyei to Shell apì to Model epÐpedo.

– Events: Ed¸ dhl¸noume gia k�je gegonìc tou Core poio action kai me ti para-

mètrouc ja ektelesteÐ.

5.1 X-Path Expressions

XPath   XML Path Language, eÐnai mia query language gia thn epilog  twn kìmbwn apì

èna èggrafo XML. Epiplèon, mporeÐ na qrhsimopoihjeÐ gia ton upologismì twn tim¸n

apì to perieqìmeno enìc eggr�fou XML. To XPath orÐsthke apì to World Wide Web

Consortium (W3C). H gl¸ssa aut  basÐzetai sthn ekpros¸phsh tou XML wc dèntro, kai

parèqei th dunatìthta plo ghshc stouc kìmbouc tou qrhsimopoi¸ntac di�fora krit ria.
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'Opwc eÐdame sto parap�nw par�deigma sto coreModelBindings.xml, gia k�je Outpu-

tVariable kai ExternalEquation orÐzoume mÐa tim  gia thn idiìthta modelXPath. Aut  eÐnai

èna X-Path expression pou afor� sto epÐpedo Model. To X-Path expression deÐqnei sto

Shell pou na b�lei thn tim  kai apì pou na p�rei mia tim  antÐstoiqa. To X-Path xekin�ei

me thn etaireÐa san root antikeÐmeno.

Gia par�deigma, gia na p�roume ta prestige points tou project ja gr�youme to ex c:

currentProject/prestigePoints. To parap�nw metafr�zetai wc ex c: apì thn etaireÐa p�re

to currentProject(to trèqwn project) kai apì autì p�re thn metablht  prestigePoints.

Efìson to Company eÐnai to root antikeÐmeno den qrei�zetai na to sumperil�boume sto

X-Path.

Oi metablhtèc pou èqoume sth di�jes  mac eÐnai:

Company

prestigePoins employees(index)[1] currentProject

prestigePoints budget tasks(index)

name currentSchedule[2]

team

assignedEmployees(index)[1]

name lastName salary properties(index)

name value

percentageCompleted taskSchedules(index)[2]

percentageCompleted quality

Sto parap�nw di�gramma, parathroÔme ìti merikèc metablhtèc qarakthrÐzontai wc in-

dex. Autì shmaÐnei ìti oi sugkekrimènec metablhtèc eÐnai ènac pÐnakac. Gia na p�roume

mia tim  apì mia index metablht , prèpei pr¸ta na epilèxoume poia tim  jèloume sÔm-

fwna me k�poio krit rio. Gia par�deigma, to X-Path currentProject/tasks[name=’Bug

313’]/percentageCompleted ja mac epistrèyei thn tim  tou percentageCompleted apì to
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task me to ìnoma Bug 313.

To X-Path uposthrÐzei kai sunart seic ìpwc:

• min

• max

• avg

• sum

• count

Gia na p�roume to sÔnolo thc ’developer’ idiìthtac ìlwn twn upall lwn pou douleÔoun

sto task Bug 313 ja gr�youme to ex c X-Path: sum(currentProject/tasks[name=’Bug

313’]/currentSchedule/team/assignedEmployees/properties[name=’developer’]/value)

5.2 Core Designer

O Core designer eÐnai èna ergaleÐo to opoÐo bohj�ei ton ekpaideut  na fti�qnei PSD mon-

tèla. 'Ola ta parap�nw arqeÐa ta fti�qnei o ekpaideut c mìnoc tou. Epeid  ìmwc èna PSD

eÐnai arket� polÔploko gia na ftiaqteÐ qwrÐc k�poio bohjhtikì ergaleÐo, dhmiourg jhke

o Core designer.

Sq ma 10: Kentrik  ojình tou Core designer

Sthn kentrik  ojình tou Core designer èqoume tic ex c dunatìthtec:
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1. DhmiourgÐa kainoÔrgiou montèlou.

2. 'Anoigma kainoÔrgiou montèlou.

3. 'Exodoc apo thn efarmog .

AfoÔ epilèxoume na dhmiourg soume èna kainoÔrgio montèlo, emfanÐzetai mia ojình h

opoÐa mac zht�ei na d¸soume to ìnoma tou montèlou.

Sq ma 11: DhmiourgÐa kainoÔrgiou montèlou

AfoÔ d¸soume to ìnoma tou montèlou mporoÔme na arqÐsoume na prosjètoume meta-

blhtèc.

Sq ma 12: Core designer met� th dhmiourgÐa tou montèlou
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Gia na prosjèsoume mia metablht , pat�me èna ap ta koumpi� Stock, Flow, Variable,

Output kai to sèrnoume sthn perioq  sqedÐashc.

Sq ma 13: Core designer met� th dhmiourgÐa miac metablht c

AfoÔ dhmiourghjeÐ h metablht  mac, mporoÔme mèsa apì thn kartèla properties na

b�loume to ìnoma thc metablht c, thn exÐsws  thc ìpwc epÐshc info, hint, ta opoÐa an

dhlwjoÔn ja faÐnetai h metablht  sta statistik� tou project. Gia na prosjèsoume info

sthn metablht , pat�me to koumpÐ Create info kai gia na to bg�loume pat�me to koumpÐ

Remove info. Stic metablhtèc tÔpou Stock sthn kartèla properties ja emfanisteÐ kai mÐa

epiplèon par�metroc(initial value), h opoÐa kajorÐzei thn arqik  tim  tou stock.
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Sq ma 14: Core designer met� thn prìsjesh info,hint

K�nontac diplì klik sto pedÐo Equation, emfanÐzetai o Equation editor o opoÐoc mac

epitrèpei na b�loume mia exÐswsh sthn epilegmènh metablht .

Sq ma 15: Equation editor gia thn calculated exÐswsh.

Sto Equation pedÐo dialègoume ton tÔpo thc sun�rthshc. Gia thn calculated sun�rthsh
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blèpoume ìti h ojình qwrÐzetai se 3 perioqèc. Sthn p�nw perioq  gr�foume th sun�rthsh,

k�tw arister� blèpoume ìlec tic metablhtèc pou up�rqoun sto montèlo kai èqoun dhlwjeÐ

san exart seic autoÔ tou antikeimènou. K�tw dexi� blèpoume ìlec tic sunart seic pou

uposthrÐzontai. K�nontac diplì klik se mia sun�rthsh, prostÐjetai sthn exÐswsh mazÐ

me ton arijmì metablht¸n pou paÐrnei. K�nontac diplì klik se mia diajèsimh metablht 

prostÐjetai to ìnoma thc sthn exÐswsh.

(αʹ) Equation editor για την constant συνάρ-

τηση

(βʹ) Equation editor για την external συνάρ-

τηση

Sthn constant sun�rthsh, apl� b�zoume thn tim  pou jèloume na èqei h metablht .

Sthn external sun�rthsh, apl� mac deÐqnei poio eÐnai to ìnoma thc epilegmènhc metablht c

to opoÐo ja stèlnetai sto communication.

Sq ma 16: Equation editor gia thn lookup sun�rthsh.

Sthn lookup sun�rthsh, sqhmatÐzoume mia grafik  par�stash k�nontac klik se k�poio

shmeÐo mèsa stouc �xonec kai pat¸ntac to koumpÐ Add selected Point prosjètoume to

shmeÐo pou èqoume epilèxei. MporoÔme ètsi na prosjèsoume ìsa shmeÐa jèloume gia na

sqhmatÐsoume th grafik  par�stash. Gia na kajarÐsoume ìla ta shmeÐa pat�me to koumpÐ
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Clear All. Sta arister� mac, dÐnetai mÐa lÐsta me ìlec tic metablhtèc tou montèlou pou

èqoun prostejeÐ san exart seic sthn epilegmènh metablht . Epilègoume mia apì autèc

tic metablhtèc. Se k�je b ma, gia na upologisteÐ h tim  thc lookup, ja paÐrnei thn tim 

thc epilegmènhc metablht c kai ja thn b�zei san x prokeimènou na p�rei to y sÔmfwna me

thn grafik  par�stash. An h tim  thc metablht c eÐnai èxw apì ta ìria thc par�stashc

ja epistrafeÐ h tim  0. Gia na all�xoume ta ìria twn x-y axìnwn k�noume dexÐ klik sthn

par�stash kai epilègoume to properties kai sthn kartèla Plot->Range Axis all�zoume

to Minimum range value- Maximum range value kai pat�me to koumpÐ OK.

Sq ma 17: Allag  twn orÐwn x-y

Gia na dhl¸soume tic exart seic miac metablht c, afoÔ thn epilèxoume, phgaÐnoume

sthn kartèla Dependencies kai apì ekeÐ èqoume 2 epilogèc: na prosjèsoume mÐa ex�rthsh

  na afairèsoume thn epilegmènh metablht  apì tic exart seic. 'Otan pat soume to koumpÐ

gia thn prìsjesh miac kainoÔrgiac ex�rthshc, emfanÐzetai o dependency editor o opoÐoc

mac deÐqnei ìlec tic diajèsimec metablhtèc tou montèlou. Epilègoume thn metablht  pou

jèloume na prosjèsoume san ex�rthsh kai pat�me to koumpÐ add. To ìnoma thc metablht c

ja emfanisteÐ sthn kartèla Dependencies. Gia na afairèsoume mÐa ex�rthsh, epilègoume

thn metablht  thn opoÐa jèloume na afairèsoume apì thn kartèla Dependencies kai pat�me

to koumpÐ delete.
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(αʹ) Καρτέλα dependencies (βʹ) Dependency editor

(γʹ) Core designer μετά την πρόσθεση μιας εξάρτησης

Gia na prosjèsoume èna gegonìc se mia metablht , afoÔ thn epilèxoume, phgaÐnoume

sthn kartèla Events. Se aut n thn kartèla, blèpoume ìla ta gegonìta thc epilegmènhc

metablht c. MporoÔme na prosjèsoume, na epexergastoÔme kai na diagr�youme èna gego-

nìc. Mìlic pat soume to koumpÐ gia thn prìsjesh enìc gegonìtoc, emfanÐzetai o Event

editor. Ed¸ orÐzoume to ìnoma tou gegonìtoc kaj¸c kai thn exÐsws  tou. Mìlic k�nou-

me diplì klik sto pedÐo Equation, emfanÐzetai o Equation editor o opoÐoc perigr�fthke

parap�nw. To gegonìc ja energopoihjeÐ ìtan h sun�rthsh epistrèyei tim  megalÔterh

tou 1. Gia na epexergastoÔme èna gegonìc, epilègoume to gegonìc pou jèloume proc epe-

xergasÐa kai pat�me to koumpÐ epexergasÐac(2o) gia na emfanisteÐ o Event editor. Gia na

diagr�youme èna gegonìc, epilègoume to gegonìc kai pat�me to koumpÐ diagraf c(3o).
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(δʹ) Καρτέλα events (εʹ) Event editor

(ϛʹ) Core designer μετά την πρόσθεση ενός γεγονότος

Tèloc gia na s¸soume to montèlo mac, pat�me to koumpÐ Save kai epilègoume thn

topojesÐa sthn opoÐa jèloume na s¸soume to montèlo. Gia na fort¸soume èna montèlo

pat�me sto koumpÐ Load kai epilègoume to arqeÐo pou jèloume na fort¸soume.
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6 Perib�llon qr sth(UI)

To perib�llon tou qr sth(Desktop UI) eÐnai èna eikonikì leitourgikì sÔsthma, to opoÐo

parèqei sto qr sth di�fora progr�mmata gia na mporeÐ na epikoinwneÐ me touc upall louc,

na touc anajètei ergasÐec k.t.l. Sugkekrimèna, to Desktop UI prosfèrei ston qr sth ta

ex c ergaleÐa:

• Evolution bird: O qr sthc mèsw autoÔ tou progr�mmatoc lamb�nei e-mail gia

di�fora gegonìta.

• Marketplace: QrhsimopoieÐtai gia thn prìslhyh upall lwn.

• Planner: QrhsimopoieÐtai gia thn an�jesh ergasi¸n stouc upall louc.

• Infogate: O qrhst c me autì to prìgramma mporeÐ na dei di�forec plhroforÐec

sqetik� me to project, me thn etaireÐa kai touc upall louc thc etaireÐac.

6.1 Xekin¸ntac to paiqnÐdi

Mìlic o qr sthc xekin sei to paiqnÐdi emfanÐzetai h ojình gia thn epilog  play mode.

Sq ma 18: Ojình epilog c play mode

Ed¸ o qr sthc dialègei to play mode pou jèlei na paÐxei(aut  th stigm  eÐnai diajèsimo

mìno to single player score mode). 'Otan to epilèxei emfanÐzetai h perigraf  tou kai pat�ei

Play gia na suneqÐsei.
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Sth sunèqeia, emfanÐzetai h ojình eisagwg c stoiqeÐwn. O qr sthc eis�gei to ìnoma

kai to ep¸numo tou kai pat�ei OK.

Sq ma 19: Ojình eisagwg c stoiqeÐwn qr sth

Met� thn eisagwg  stoiqeÐwn emfanÐzetai h ojình gia thn epilog  istorÐac. Ed¸ o

qr sthc blèpei ìlec tic diajèsimec istorÐec kai epilègei poia istorÐa jèlei na paÐxei. Mìlic

o qr sthc epilèxei mia istorÐa emfanÐzetai h perigraf  thc. Sth sunèqeia pat�ei play gia

na paÐxei thn epilegmènh istorÐa.

Sq ma 20: Ojình epilog c istorÐac

'Epeita emfanÐzetai h kentrik  ojình tou Desktop UI. To mègejoc tou parajÔrou pi�nei

ìlh thn ojình, ètsi ¸ste na dojeÐ h yeudaÐsjhsh ìti o qr sthc brÐsketai se èna leitourgi-

kì sÔsthma. Sto p�nw mèroc thc ojìnhc, blèpoume thn mp�ra ergaleÐwn. Aut  qwrÐzetai

se 2 mèrh: Arister� èqoume ìla ta diajèsima progr�mmata (Evolution bird, Marketplace,

Planner, Infogate). 'Otan pat�me èna koumpÐ gia na anoÐxei èna prìgramma, autì emfanÐze-

tai sto kèntro thc ojìnhc san èna par�juro. An to prìgramma eÐnai  dh anoiqtì, tìte
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to par�juro pou antistoiqeÐ sto prìgramma ja èrjei mprost� apì ta upìloipa par�jura.

Sthn dexi� meri�, up�rqoun ergaleÐa pou all�zoun/deÐqnoun th ro  tou paiqnidioÔ. 'Ena

apì aut� eÐnai to rolìi pou deÐqnei thn ¸ra kai mporeÐ o qr sthc na all�xei thn taqÔthta

tou qrìnou. Akìmh up�rqei èna ergaleÐo pou deÐqnei pìsec mèrec èmeinan gia na xekin sei  

na telei¸sei to project. Mèsa apì autì, o qr sthc mporeÐ na p�ei kateujeÐan sthn hmèra

pou xekin�ei to project.

Sq ma 21: Kentrik  ojình tou desktop UI

6.2 An�jesh project

'Otan xekin�ei to paiqnÐdi o qr sthc blèpei mia eidopoÐhsh ìti èqei èna kainoÔrgio m numa.

K�nontac klik p�nw sthn eidopoÐhsh anoÐgei to Evolution bird.
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(αʹ) Ειδοποίηση από το Evolution bird

(βʹ) Evolution bird

To Evolution bird qrhsimopoieÐtai mìno gia an�gnwsh mhnum�twn. To prìgramma qw-

rÐzetai se 2 mèrh: arister� blèpoume mÐa lÐsta me ìla ta mhnÔmata kai dexi� blèpoume

ta perieqìmena tou epilegmènou mhnÔmatoc(e-mail). Sth lÐsta me ta e-mails blèpoume to

jèma tou mhnÔmatoc, ton apostolèa kai thn hmeromhnÐa apostol c. To pr¸to m numa pou
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lamb�nei o qr sthc eÐnai h an�jesh enìc project kai perièqei ìlec tic plhroforÐec gia to

project pou ja anal�bei o qr sthc.

6.3 ProetoimasÐa

AfoÔ anatejeÐ to pr¸to project, o qr sthc prèpei na proetoimasteÐ prin xekin sei to

project. Sun jwc o ekpaideut c, eidik� sta pr¸ta project, ja prèpei na d¸sei ston qr sth

arketì qrìno gia na dei ìlouc touc upall louc kai na apofasÐsei poiouc ja prosl�bei

kai na touc anajèsei ergasÐec. Gia na mporeÐ o qr sthc na p�rei pio �neta tic apof�seic

tou, mporeÐ na k�nei klik sto rolìi kai na pat sei to koumpÐ slow, prokeimènou o qrìnoc

na kul�ei pio arg�.

Sq ma 22: Rolìi tou desktop UI

6.3.1 Prìslhyh upall lwn

To pr¸to pr�gma pou prèpei na k�nei o qr sthc kat� thn proetoimasÐa eÐnai na dialèxei

touc kat�llhlouc upall louc, eidik� sto pr¸to project pou h etaireÐa den èqei kanènan

up�llhlo. Gia na prosl�bei upall louc o qr sthc prèpei na anoÐxei to prìgramma Mar-

ketplace.
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Sq ma 23: Marketplace

O qr sthc blèpei ìla ta biografik� twn diajèsimwn upall lwn. Sun jwc ta biografi-

k� perilamb�noun k�poiec plhroforÐec, oi opoÐec bohj�ne ton qr sth na katal�bei poioc

up�llhloc eÐnai o pio kat�llhloc gia to sugkekrimèno project. Gia na prosl�bei o qr sthc

k�poion up�llhlo prèpei na ton epilèxei kai na pat sei sto koumpÐ Assign to your team.

6.3.2 An�jesh ergasi¸n

Epìmeno b ma met� thn prìslhyh twn upall lwn, eÐnai h an�jesh ergasi¸n. Autì gÐnetai

me to prìgramma to Planner. AnoÐgontac to Planner o qr sthc blèpei sthn ousÐa èna

Gantt chart.
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Sq ma 24: Planner

Sto Planner èqoume ta ex c koumpi�:

Prìsjesh ergasÐac

EpexergasÐa ergasÐac

AfaÐresh epilegmènhc ergasÐac

Emf�nish om�dac

Megèjunsh diagr�mmatoc

SmÐkrunsh diagr�mmatoc

Apostol  diagr�mmatoc stouc upall louc
Gia na prosjèsei mÐa kainoÔrgia programmatismènh ergasÐa, o qr sthc pat�ei to koum-

pÐ prìsjesh ergasÐac kai emfanÐzetai mÐa ojình me tic diajèsimec ergasÐec tou project.

Dialègei thn ergasÐa pou jèlei, pat�ei to koumpÐ select kai emfanÐzetai sto Planner mia

kainoÔrgia programmatismènh ergasÐa.
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(αʹ) Επιλογή εργασίας

(βʹ) Planner μετά τη δημιουργία προγραμματισμένης εργασίας

K�nontac diplì klik sto pedÐo work miac programmatismènec ergasÐac all�zoume th

di�rkeia pou ja krat sei(mèrec). Gia na epexergastoÔme mia programmatismènh ergasÐa,

pat�me to koumpÐ epexergasÐa ergasÐac kai emfanÐzetai o Task schedule editor.
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Sq ma 25: Task schedule editor

(αʹ) Καρτέλα General (βʹ) Καρτέλα Predecessors (γʹ) Καρτέλα Resources

Ston Task schedule editor blèpoume 3 kartèlec.

1. General: Sthn kartèla aut  blèpoume to ìnoma thc ergasÐac sthn opoÐa an kei h

programmatismènh ergasÐa kai ton arijmì twn hmer¸n pou ja krat sei. E�n jèloume

mporoÔme na all�xoume ton arijmì hmer¸n.

2. Predecessors: Sthn kartèla Predecessors o qr sthc orÐzei tic ergasÐec apì tic

opoÐec exart�tai h sugkekrimènh ergasÐa. Pat¸ntac to koumpÐ add emfanÐzetai mia

ojình sthn opoÐa o qr sthc epilègei ton predecessor.

Sq ma 26: Epilog  predecessor

B�zontac ènan predecessor all�zei h hmeromhnÐa ènarxhc thc ergasÐac. H ergasÐa

xekin�ei thn hmeromhnÐa pou telei¸noun ìloi oi predecessors. An all�xoume thn di�r-

keia enìc predecessor, ja all�xei kai h hmeromhnÐa thc programmatismènhc ergasÐac.
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Sq ma 27: Planner met� thn prìsjesh enìc predecessor

MporoÔme na afairèsoume ènan predecessor epilègontac ton kai pat¸ntac to koumpÐ

remove. Afair¸ntac ènan predecessor all�zei kai h hmeromhnÐa ènarxhc thc ergasÐac.

An h ergasÐa den èqei kanènan predecessor, h hmeromhnÐa thc ja eÐnai Ðdia me aut n

thc ènarxhc tou project.

3. Resources: Apì aut n kartèla o qr sthc orÐzei thn om�da pou ja doulèyei sthn

ergasÐa. Pat¸ntac to koumpÐ add emfanÐzetai h ojình epilog c upall lou. Ed¸ o

qr sthc epilègei ènan up�llhlo kai orÐzei pìsec ¸rec jèlei na doulèyei sthn sug-

kekrimènh ergasÐa(1-8 ¸rec) kai ton prosjètei sthn om�da. Sthn kartèla resources

emfanÐzontai ìloi oi up�llhloi thc om�dac (ìnoma, misjìc, ¸rec pou ja asqolhjeÐ

me thn ergasÐa).

Sq ma 28: Prìsjesh upall lou
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Gia na afairèsei o qr sthc ènan up�llhlo apì thn om�da, epilègei ton up�llhlo kai

pat�ei to koumpÐ remove. Mìlic prosjèsei o qr sthc ìlec tic epijumhtèc ergasÐec,

pat�ei to koumpÐ apostol  diagr�mmatoc stouc upall louc.

6.3.3 Xekin¸ntac to project

AfoÔ o qr sthc èqei telei¸sei me thn proetoimasÐa, èqei prosl�bei touc upall louc pou

jèlei kai èqei programmatÐsei tic ergasÐec mporeÐ na pat sei to koumpÐ arister� tou rolo-

gioÔ kai na pat sei to koumpÐ gia thn ènarxh tou project. H hmeromhnÐa ja all�xei sthn

hmeromhnÐa thn opoÐa xekin�ei to project. An�loga kai me to pìsec mèrec èqoun per�sei

ja plhrwjoÔn kai oi up�llhloi pou èqei prosl�bei o qr sthc. Oi plhrwmèc gÐnontai k�je

mèra kai o qr sthc enhmer¸netai me èna e-mail me jèma Payments, to opoÐo anafèrei to

sunolikì posì twn plhrwm¸n.

(αʹ) Πληροφορίες για την έναρξη του project (βʹ) e-mail για την ενημέρωση πληρωμών

6.4 PaÐzontac

Kat� th di�rkeia tou paiqnidioÔ, o qr sthc ja lamb�nei di�fora e-mail sqetik� me thn

prìodo tou project   me k�poia xafnik� gegonìta, ìpwc h allag  apait sewn. Sun jwc

gia k�je tètoio e-mail, o qr sthc ja k�nei k�poia allag  stic programmatismènec ergasÐec

  ja proslamb�nei kai �llouc upall louc. O qr sthc ja b�zei to qrìno sto fast kai ìtan

lamb�nei k�poio e-mail ja all�zei thn taqÔthta tou qrìnou sto slow prokeimènou na

skefteÐ ti ja k�nei. Gia na k�nei k�poia allag  stic programmatismènec ergasÐec anoÐgei

to Planner, all�zei tic idiìthtec twn ergasi¸n kai pat�ei to koumpÐ apostol  diagr�mmatoc

stouc upall louc.
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6.5 Telei¸nontac to project

To project telei¸nei eÐte ìtan telei¸sei h projesmÐa tou eÐte ìtan telei¸soun ìlec oi

ergasÐec tou. Mìlic telei¸sei, emfanÐzetai ston qr sth mia ojình me touc pìntouc pou

p re (prestige points), thn poiìthta pou eÐqe to project kai to posostì epÐ toic ekatì

pou oloklhr¸jhke. O qr sthc mporeÐ na dei thn perigraf  tou project (kartèla Project

Info), to Gantt di�gramma pou qrhsimopoÐhse (kartèla Gantt) kaj¸c kai k�poiec grafikèc

parast�seic me tic timèc metablht¸n tou PSD montèlou (kartèla Statistics). 'Otan ìla ta

project thc istorÐac telei¸soun emfanÐzetai mÐa kainoÔrgia kartèla h opoÐa deÐqnei ìlh th

bajmologÐa. Se aut n thn perÐptwsh an kleÐsoume to par�juro kleÐnei kai h efarmog .

Sq ma 29: Kartèla Project Info
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(αʹ) Καρτέλα Gantt

(βʹ) Καρτέλα Statistics

(γʹ) Καρτέλα Scores
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7 UlopoÐhsh ProMaSi

Sto kef�laio autì parousi�zoume k�poiec leptomèreiec thc ulopoÐhshc tou ProMaSi .

7.1 UlopoÐhsh Communication epipèdou

Sq ma 30: Communication class diagram

Sto parap�nw di�gramma blèpoume thn arqitektonik  tou Communication epipèdou se

epÐpedo sqedÐashc k¸dika. To Communication epÐpedo èqoume tic ex c kl�seic:

• Communicator: Singleton kl�sh h opoÐa qrhsimopoieÐtai apì to Core epÐpedo,

prokeimènou na steÐlei ta mhnÔmata sto Shell. O Communicator uposthrÐzei pol-

loÔc IMessageDispatcher’s ek twn opoÐwn o ènac eÐnai o basikìc. O basikìc IMes-

sageDispatcher qrhsimopoieÐtai gia thn apostol  twn mhnum�twn sto Shell, en¸ oi

upìloipoi qrhsimopoioÔntai gia thn apostol  twn 'Enhmèrwsh tim c' kai 'Gegonìc'

mhnum�twn prokeimènou na enhmer¸soun k�poio �llo sÔsthma.

• IMessageDispatcher: Interface to opoÐo qrhsimopoieÐtai apì ton Communicator

gia na steÐlei ta gegonìta se k�poio �llo epÐpedo. Parèqei 3 mejìdouc mÐa gia k�je

m numa:

requestValue(sdPbjectKey:String):double Stèlnei to 'Z thsh tim c' m numa

me to kleidÐ tou sdObject kai epistrèfei thn tim  gia autì to sdObject apì to

�llo epÐpedo.
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raiseEvent(sdPbjectKey:String,eventName:String) Stèlnei to 'Gegonìc' m nu-

ma me to kleidÐ tou sdObject pou energopoÐhse to gegonìc kai to ìnoma tou

gegonìtoc.

sendValue(sdPbjectKey:String,value:double) Stèlnei to 'Enhmèrwsh tim c' m nu-

ma me to kleidÐ tou sdObject kai thn tim  tou.

MÐa ulopoÐhsh tou IMessageDispatcher eÐnai to InternalMessageDispatcher to opo-

Ðo dèqetai èna IMessageReceiver. To IMessageReceiver eÐnai èna Interface to opoÐo

qrhsimopoieÐtai gia th diaqeÐrish twn mhnum�twn tou Core. O InternalMessageDispa-

tcher leitourgeÐ san Strategy sto IMessageReceiver. To InternalMessageDispatcher

eÐnai o basikìc IMessageDispatcher ston Communicator.

MporoÔme na anajèsoume ènan IMessageReceiver ston Communicator gr�fontac ton
ex c k¸dika:

Communicator . g e t In s tance ( ) . setMainRece iver ( new TestMessageReceiver ( ) ) ;

MporoÔme na prosjèsoume ènan epiplèon IMessageDispatcher gr�fontac ton ex c k¸dika:

Communicator . g e t In s tance ( ) . addAddit iona lDispatcher ( new TcpMessageDispatcher ( ) ) ;

MporoÔme na kalèsoume to 'Enhmèrwsh tim c' m numa gr�fontac ton ex c k¸dika:

Communicator . g e t In s tance ( ) . ra i s eEvent ( ” p roduc t i v i t y ” , ” lowProduct iv i ty ” ) ;

H parap�nw gramm  k¸dika èqei thn ex c akoloujÐa:
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7.2 UlopoÐhsh Core epipèdou
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Sto parap�nw di�gramma blèpoume thn arqitektonik  tou Core epipèdou se epÐpedo sqe-

dÐashc k¸dika. To Core epÐpedo èqoume tic ex c kl�seic:

• ISdObject: Interface pou antiproswpeÔei èna basikì sdObject to opoÐo èqei ta

ex c qarakthristik�:

1. 'Ena kleidÐ(ìnoma) to opoÐo eÐnai monadikì se ìlo to montèlo.

2. 'Enan tÔpo(SdObjectType).

3. MÐa tim  h opoÐa upologÐzetai me sugkekrimèno trìpo(calculateValue()).

4. Mia lÐsta me ISdObject apì ta opoÐa exart�tai prokeimènou na upologisteÐ h

tim  tou.

5. 'Ena SdObjectInfo to opoÐo perièqei mia filik  perigraf (info) kai èna hint gia

to pwc mporeÐ o qr sthc na belti¸sei thn tim  tou.

• IEquation: Interface to opoÐo antiproswpeÔei mÐa sun�rthsh(Constant, Calcula-

ted, Lookup, External).

• Event: Kl�sh h opoÐa antiproswpeÔei èna gegonìc. 'Eqei èna ìnoma, èna IEquation
kai to ISdObject sto opoÐo an kei. H mèjodoc raise() eidopoieÐ to Communication
epÐpedo sthn perÐptwsh pou to IEquation.calculateValue() epistrèyei tim  >= 1.0.
H raise() ulopoieÐtai wc ex c:

Double va lue = equat ion . ca l cu l a t eVa lue ( ) ;
va lue = MathUtils . round ( value , 2 ) ;
i f ( va lue >= 1.0d )
{

Communicator . g e t In s tance ( ) . ra i s eEvent ( contex t . getKey ( ) , name ) ;
wasRaised = true ;

}

Met� th raise() mporoÔme na fwn�xoume thn mèjodo wasRaised() prokeimènou na

doÔme an to gegonìc energopoi jhke.

• AbstractSdObject: Abstract kl�sh h opoÐa antiproswpeÔei èna apì ta basik�
sdObjects tou Core(Flow,Variable,Stock,Output). Dèqetai èna h perissìtera ge-
gonìta(Events) kai èna IEquation prokeimènou na upologisteÐ h tim  tou. O upolo-
gismìc thc tim c tou gÐnetai wc ex c:

va lue = MathUtils . round ( equat ion . ca l cu l a t eVa lue ( ) , 7 ) ;
i f ( va lue . i s I n f i n i t e ( ) | | va lue . isNaN ( ) )
{

va lue = 0 . 0 ;
}
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Vector<Event> c lonedEvents = new Vector<Event>( even t s ) ;
for ( Event event : c lonedEvents )
{

event . r a i s e ( ) ;
i f ( event . wasRaised ( ) )
{

even t s . remove ( event ) ;
}

}

Ta gegonìta energopoioÔntai mìno mÐa for�.

• FlowSdObject, VariableSdObject: Den èqoun kamÐa diaforopoÐhsh apì to Ab-

stractSdObject ektìc apì ton tÔpo(Flow kai Variable antÐstoiqa).

• StockSdObject: Krat�ei thn prohgoÔmenh tim  ìtan gÐnetai o upologismìc thc
kai san kainoÔrgia tim  prosjètei thn prohgoÔmenh kai thn kainoÔrgia tim . H
calculateValue() èqei ulopoihjeÐ wc ex c:

prev iousValue = getValue ( ) ;
super . c a l cu l a t eVa lue ( ) ;
setValue ( prev iousValue + getValue ( ) ) ;

• OutputSdObject: Mìlic upologisteÐ h tim  tou stèlnei m numa sto Communica-
tion epÐpedo. H calculateValue() èqei ulopoihjeÐ wc ex c:

super . c a l cu l a t eVa lue ( ) ;
Communicator . g e t In s tance ( ) . sendValue ( getKey ( ) , getValue ( ) ) ;

• ConstantEquation: AntiproswpeÔei thn Constant sun�rthsh, paÐrnei mia tim  kai

h calculateValue() epistrèfei p�nta aut n thn tim .

• ExternalEquation: AntiproswpeÔei thn External sun�rthsh, paÐrnei to ISdOb-
ject sto opoÐo an kei kai fwn�zei to Communication epÐpedo prokeimènou na p�rei
thn tim  thc. H calculateValue() èqei ulopoihjeÐ wc ex c:

return Communicator . g e t In s tance ( ) . requestValue ( contex t . getKey ( ) ) ;

• LookupEquation: AntiproswpeÔei thn Lookup sun�rthsh, paÐrnei mia lÐsta apì
shmeÐa x, y kai èna ISdObject sÔmfwna me to opoÐo ja upologisteÐ h tim  thc. H
calculateValue() èqei ulopoihjeÐ wc ex c:

Univa r i a t eRea l I n t e rpo l a t o r i n t e r p o l a t o r = new Sp l i n e I n t e r p o l a t o r ( ) ;
Univar iateRea lFunct ion func t i on =

i n t e r p o l a t o r . i n t e r p o l a t e ( xValues , yValues ) ;
return f unc t i on . va lue ( dependentObject . getValue ( ) ) ;
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• CalculatedEquation: AntiproswpeÔei thn Calculated sun�rthsh, paÐrnei èna string
pou antiproswpeÔei thn exÐswsh p.q. ((var1+var2)/2)-sin(var3) kai to ISdObject
sto opoÐo an kei. H calculateValue() èqei ulopoihjeÐ wc ex c:

// i n i t i a l i z e the JEP ob j e c t and parse the expre s s i on .
JEP jep = J e p I n i t i a l i z e r . ge tFu l lJep ( ) ;
j ep . par seExpres s ion ( equa t i onS t r i ng ) ;
// Get a l i s t wi th a l l the undec lared v a r i a b l e s . Those v a r i a b l e are
// one o f the dependency o b j e c t s o f the c on t e x t .
SymbolTable symTable = jep . getSymbolTable ( ) ;
Co l l e c t i on c o l l = symTable . va lue s ( ) ;
// Get the va lue o f each v a r i a b l e .
for ( Object ob j e c t : c o l l )
{

Var iab le var = ( Var iab le ) ob j e c t ;
// Make sure t ha t the var i s not a JEP cons tant .
i f ( ! var . i sConstant ( ) )
{

ISdObject sdObject = getSdObjectFromContext ( var . getName ( ) ) ;
Double va lue = sdObject . getValue ( ) ;
j ep . setVarValue ( var . getName ( ) , va lue ) ;

}
}
return j ep . getValue ( ) ;

• SdModel: AntiproswpeÔei èna PSD montèlo. To SdModel perièqei ìla ta sdOb-

jects enìc PSD montèlou.

• IStatePersister: Interface pou qrhsimopoieÐtai gia na s¸sei tic timèc ìlwn twn

sdObject tou montèlou se k�je b ma. To Interface parèqei tic ex c mejìdouc:

initialize(SdModel model) ArqikopoieÐ ton StatePersister me to montèlo to o-

poÐo ja s¸zei.

persistModel(double time) S¸zei tic timèc ìlwn twn sdObject tou montèlou me

to opoÐo arqikopoi jhke.

getValue(String sdObjectKey,double time) Epistrèfei thn tim  tou sdObject

me to sugkekrimèno kleidÐ gia to sugkekrimèno qrìno(b ma).

getTimeSteps(String sdObjectKey) PaÐrnei mia lÐsta me ìla ta b mata ta o-

poÐa èqoun swjeÐ.

• IComputationalSequence: Interface to opoÐo parèqei mejìdouc gia ton upologi-

smì twn sdObjects enìc SdModel.

77



initialize(SdModel model) ArqikopoieÐ thn ComputationalSequence me to mon-

tèlo gia to opoÐo ja upologÐzei tic timèc twn sdObjects.

computeValues() Mèjodoc h opoÐa upologÐzei tic timèc ìlwn twn sdObjects tou

montèlou me to opoÐo arqikopoi jhke.

• DefaultComputationalSequence: UpologÐzei tic timèc twn sdObjects ìpwc a-
nalÔetai sto Kef�laio4.1.1. H computeValues() ulopoieÐtai wc ex c:

public void computeValues ( )
{

valuesComputedForCurrentStep . c l e a r ( ) ;
// Compute the va l u e s o f v a r i a b l e t ype s
List<ISdObject> va r i a b l e s =

model . getSdObjectsByType ( SdObjectType . Var iab le ) ;
for ( ISdObject v a r i ab l e : v a r i a b l e s )
{

recurs ive lyComputeValue ( v a r i ab l e ) ;
}

// Compute the va l u e s o f f l ow type s
List<ISdObject> f l ows =

model . getSdObjectsByType ( SdObjectType . Flow ) ;
for ( ISdObject f low : f l ows )
{

recurs ive lyComputeValue ( f low ) ;
}

// Compute the va l u e s o f output t ype s
List<ISdObject> outputs =

model . getSdObjectsByType ( SdObjectType . Output ) ;
for ( ISdObject output : outputs )
{

recurs ive lyComputeValue ( output ) ;
}

// Compute the va l u e s o f s t o c k t ype s f o r the next s t ep .
List<ISdObject> s t o ck s =

model . getSdObjectsByType ( SdObjectType . Stock ) ;
for ( ISdObject s tock : s t o ck s )
{

s tock . ca l cu l a t eVa lue ( ) ;
}

}

private void recurs ive lyComputeValue ( ISdObject sdObject )
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{
// I f the o b j e c t i s in the l i s t i t s va lue
// has been c a l c u l a t e d f o r t h i s s t ep so s k i p i t .
i f ( ! valuesComputedForCurrentStep . conta in s ( sdObject ) )
{

// Ca l cu l a t e the va l u e s o f the dependencies by
// r e c u r s i v e l y c a l l i n g the method .
List<ISdObject> dependenc ies = sdObject . getDependencies ( ) ;
for ( ISdObject dependencyObject : dependenc ies )
{

// I f the SdObjectType i s a Stock then the r e i s
// no need to c a l c u l a t e i t s va lue . Stock va l u e s
// are c a l c u l a t e d one s t ep ahead .
i f ( ! dependencyObject . getType ( )

. equa l s ( SdObjectType . Stock ) )
{

recurs ive lyComputeValue ( dependencyObject ) ;
}

}
// Ca l cu l a t e the va lue o f the o b j e c t s ince
// a l l dependencies have been c a l c u l a t e d .
sdObject . c a l cu l a t eVa lue ( ) ;
// Add i t to the l i s t so i t won ’ t be c a l c u l a t e d
// again f o r t h i s s t ep .
valuesComputedForCurrentStep . add ( sdObject ) ;

}
}

• ISdListener: Interface to opoÐo parèqei mia mèjodo h opoÐa kaleÐte ìtan telei¸nei

èna b ma tou montèlou.

• TimeSdObject: EÐnai èna ISdObject to opoÐo ulopoieÐ to ISdListener interface.

EÐnai èna System sdObject to opoÐo krat�ei ta b mata ta opoÐa èqoun per�sei apì

tìte pou xekÐnhse to sÔsthma.

• SdSystem: UpeÔjuno gia thn ektèlesh enìc SdModel. 'Eqei tic ex c mejìdouc:

initialize(List<ISdObject> sdObjects) Fwn�zei thn initialize(List<ISdObject>

sdObjects,IComputationalSequence computationalSequence) me thn DefaultCom-

putationalSequence.

initialize(List<ISdObject> sdObjects,IComputationalSequence compu-
tationalSequence) Fti�qnei èna kainoÔrgio SdModel kai arqikopoieÐ thn com-
putationalSequence me to kainoÔrgio SdModel. H ulopoÐhs  thc eÐnai h ex c:
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public void i n i t i a l i z e ( L i s t<ISdObject> sdObjects ,
IComputationalSequence computationalSequence )

{
normal izeSdObjects ( sdObjects ) ;
model . se tSdObjects ( sdObjects ) ;
model . i n i t i a l i z e ( ) ;
computat ionalSequence = computationalSequence ;
computat ionalSequence . i n i t i a l i z e ( model ) ;

}

private void normal izeSdObjects ( L i s t<ISdObject> sdObjects )
{

List<ISdObject> copiedSdObjects =
new Vector<ISdObject >( sdObjects ) ;

Co l l e c t i o n s . copy ( copiedSdObjects , sdObjects ) ;

// Add the TimeSdObject and r e g i s t e r i t as a l i s t e n e r .
LOGGER. i n f o ( ” Reg i s t e r i ng system sdObjects ” ) ;
TimeSdObject time = new TimeSdObject ( ) ;
sdObjects . add ( time ) ;
addLis tener ( time ) ;

// Check f o r i n v a l i d keys .
//And add the system v a r i a b l e s as dependencies .
for ( ISdObject sdObject : copiedSdObjects )
{

sdObject . addDependency ( time ) ;
i f ( sdObject . getKey ( ) . equa l s ( TimeSdObject .KEY ) )
{

sdObjects . remove ( sdObject ) ;
}

}
}

H normalizeSdObjects prosjètei ìla ta System sdObjects sto montèlo.

executeStep() UpologÐzei tic timèc twn sdObjects, fwn�zei ton IStatePersister kai
ìlouc touc ISdListeners. H ulopoÐhs  thc eÐnai h ex c:

computat ionalSequence . computeValues ( ) ;
// Pe r s i s t the model f o r the current s t ep .
p e r s i s t e r . pe r s i s tMode l ( getCurrentStep ( ) ) ;

// Ca l l the l i s t e n e r s .
for ( ISdL i s t ene r l i s t e n e r : l i s t e n e r s )
{

l i s t e n e r . s t epF in i shed ( ) ;
}

80



addListener(ISdListener listener) Prosjètei ènan ISdListener.

removeListener(ISdListener listener) AfaireÐ ènan ISdListener.

registerStatePersister(IStatePersister persister) Anajètei ènan IStatePersi-

ster.

getCurrentStep() Epistrèfei thn tim  thc TimeSdObject.
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7.3 UlopoÐhsh Model epipèdou
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Sto parap�nw di�gramma blèpoume thn arqitektonik  tou Model epipèdou se epÐpedo sqe-

dÐashc k¸dika. Oi perissìterec kl�seic antiproswpeÔoun ontìthtec ìpwc Company, pro-

ject k.t.l. H kl�seic oi opoÐec den antiproswpeÔoun k�poia ontìthta eÐnai oi ex c:

• MessagingServer: Kl�sh h opoÐa qrhsimopoieÐtai gia na stèlnei mhnÔmata (Mes-
sage). Ston Project Manager mporoÔme na steÐloume k�poio m numa gr�fontac ton
ex c k¸dika:

Message message = new Message ( ) ;
message . se tSender ( company . getBoss ( ) ) ;
message . s e tRec i p i en t ( company . getProjectManager ( ) ) ;
message . s e tT i t l e ( ”Test message” ) ;
message . setBody ( ”Sample message” ) ;
company . getMessag ingServer ( ) . sendMessage ( message ) ;

Sth sunèqeia gia na p�roume to m numa ja gr�youme ton ex c k¸dika:

List<Message> messages = company . getMessag ingServer ( )
. getMessages ( company . getProjectManager ( ) ) ;

• Clock: Singleton kl�sh h opoÐa antiproswpeÔei to rolìi tou ProMaSi . Aut  h
kl�sh mac dÐnei di�forec mejìdouc gia to qeirismì thc ¸rac tou ProMaSi . Se k�je
tik eidopoieÐ ìlouc touc IClockListener’s. Gia na all�xoume thn taqÔthta thc ¸rac
ja gr�youme ton ex c k¸dika:

Clock . g e t In s tance ( ) . setSpeed ( 3000 ) ;

An b�loume thn taqÔthta sto 1000 shmaÐnei ìti èna leptì ja antistoiqeÐ se èna

pragmatikì deuterìlepto.

• IClockListener: Interface to opoiì kaleÐtai se k�je tik tou Clock h mèjodoc
ticked paÐrnei kai mia lÐsta me ìlouc touc tÔpouc pou èqoun all�xei, an �llaxe h
¸ra, mèra, m nac, qrìnoc k.t.l mporoÔme na elènxoume ti èqei all�xei gr�fontac ton
ex c k¸dika:

i f ( changedTypes . conta in s ( DurationFieldType . days ( ) ) )
{

//Do something
}
else i f ( changedTypes . conta in s ( DurationFieldType . hours ( ) ) )
{

//Do something
}

• Notifier: Kl�sh h opoÐa eÐnai upeÔjunh na eidopoieÐ ìlouc touc INotifierListener’s

gia di�fora gegonìta. Aut  th stigm  uposthrÐzei 3 gegonìta:

1. An�jesh enìc project.
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2. Prìslhyh enìc upall lou.

• Timer: Singleton kl�sh h opoÐa qrhsimopoieÐtai gia ton programmatÐsmo ITimer-
Task se k�poia sugkekrimènh hmeromhnÐa. MporoÔme na programmatÐsoume èna ITi-
merTask se mia sugkekrimènh hmeromhnÐa gr�fontac ton ex c k¸dika:

Timer . g e t In s tance ( ) . scheduleTask (
new ProjectEndTimerTask ( p r o j e c t ) ,

p r o j e c t . getEndDate ( ) . toLocalDateTime ( ) ) ;
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7.4 UlopoÐhsh Shell epipèdou

Sto parap�nw di�gramma blèpoume thn arqitektonik  tou Shell epipèdou se epÐpedo sqe-

dÐashc k¸dika. To Shell epÐpedo èqoume tic ex c kl�seic:

• IPlayMode: Interface to opoÐo orÐzei èna play mode. To play mode èqei èna ìnoma,

mia perigraf , mia lÐsta me ìlouc touc diajèsimouc upall louc sto sÔsthma.

• PlayModePool: Singleton kl�sh h opoÐa èqei ìla ta diajèsima play modes.
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• UiManager: Perièqei ìla ta UI components.

• IMainFrame: Interface pou antiproswpeÔei thn kentrik  ojình enìc UI.

• IUiInitializer: Interface pou eÐnai upeÔjuno gia na kataqwreÐ ston UiManager ìla

ta components tou sugkekrimènou UI.

• IProjectFinishedUi: Interface gia to UI pou emfanÐzetai ìtan telei¸nei èna pro-

ject. UpeÔjuno gia na emfanÐzei ta statistik� tou project.

• IPlayUiModeInitializer: Interface pou eÐnai upeÔjuno gia na kataqwreÐ ston Ui-

Manager ìla ta components tou sugkekrimènou UI gia èna sugkekrimèno IPlayMode.

• ILoginUi: Interface pou antiproswpeÔei thn Login ojình enìc IPlayMode gia èna

sugkekrimèno UI. H ojình aut  eÐnai upeÔjunh gia thn eisagwg  stoiqeÐwn tou

qr sth.

• IModelAction: Interface pou antiproswpeÔei èna Action to opoÐo gÐnetai se k�poio

gegonìc tou Core.

• ProjectStopModelAction: AntiproswpeÔei to Project Stop Action ìpwc peri-

gr�fthke sto Kef�laio 4.4.

• EmployeeMailModelAction: AntiproswpeÔei to Employee Mail Action ìpwc

perigr�fthke sto Kef�laio 4.4.

• BossMailModelAction: AntiproswpeÔei to Boss Mail Action ìpwc perigr�fthke

sto Kef�laio 4.4.

• IResolver: Interface to opoÐo qrhsimopoieÐtai gia ton qeirismì twn 'Z thsh tim c' kai

'Enhmèrwsh tim c' mhnum�twn. Ta data pou dèqetai h k�je mèjodoc qrhsimopoioÔntai

gia thn eÔresh tou antikeimènou apì to opoÐo ja p�roume   ja b�loume thn tim . H

k�je ulopoÐhsh qeirÐzetai kai data diaforetikoÔ tÔpou.

• JXPathResolver: 'Enac IResolver o opoÐoc qeirÐzetai modelXPath san data. H
getValue kai setValue èqoun ulopoihjeÐ wc ex c:

public Double getValue ( Object data , Company context )
{

return ( Double ) JXPathContext . newContext ( context )
. getValue ( data . t oS t r i ng ( ) ) ;

}

public void setValue ( Object data , Company context , Object va lue )
{
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JXPathContext . newContext ( context )
. setValue ( data . t oS t r i ng ( ) , va lue ) ;

}

• ResolverFactory: Factory pattern sto opoÐo kataqwroÔme touc diajèsimouc IRe-

solver’s kai fwn�zei autìn pou mporeÐ na diaqeiristeÐ ta data pou tou pern�me stic

mejìdouc getValue kai setValue.

• ModelMessageReceiver: Singleton kl�sh h opoÐa ulopoieÐ to IMessageReceiver

tou Communication epipèdou. QrhsimopoieÐ to ResolverFactory gia thn diaqeÐrish

twn mhnum�twn 'Z thsh tim c' kai 'Enhmèrwsh tim c' kai ta IModelAction gia thn

diaqeÐrish twn gegonìtwn tou Core.

• MemoryStatePersister: UlopoieÐ to IStatePersister tou Core epipèdou. Qrhsi-

mopoieÐ Maps gia na s¸sei tic timèc twn sdObject’s se k�je b ma.

• IShellListener: Interface to opoÐo mporeÐ na gÐnei register sto Shell kai na qeirÐzetai

ta ex c gegonìta:

– An�jesh project ston qr sth.

– EkkÐnhsh project.

– TeleÐwma project.

– Prìslhyh upall lou.

• Shell: Singleton kl�sh, h opoÐa ulopoieÐ to INotifierListener tou Model epipèdou.
Parèqei mejìdouc gia eÔkolh diaqeÐrish ìpwc h hireEmployee,jumpToProjectDate
k.t.l, eÐnai upeÔjunh na eidopoieÐ ìlouc touc IShellListener’s kaj¸c kai gia thn
ekkÐnhsh tou paiqnidioÔ efìson èqei kajoristeÐ to IPlayMode kai h etaireÐa. H start
mèjodoc prèpei na kaleÐtai efìson èqoume b�lei k�poio IPlayMode, fwn�zontac thn
setCurrentPlayMode kai thn etaireÐa, fwn�zontac thn setCompany. H ulopoÐhs 
thc eÐnai h ex c:

Communicator . g e t In s tance ( ) . setMainRece iver (
ModelMessageReceiver . g e t In s tance ( ) ) ;

IMainFrame mainFrame = UiManager . g e t In s tance ( ) . getRegisteredMainFrame ( ) ;
mainFrame . in i t i a l i z eMa inFrame ( ) ;
mainFrame . showMainFrame ( ) ;
currentPlayMode . s t a r t ( ) ;

Oi parak�tw kl�seic èqoun anaptuqjeÐ gia thn ulopoÐhsh tou Single player score mode:

• ActionBinding: Kl�sh h opoÐa antiproswpeÔei th dom  tou actionBinding element
apì to coreModelBindings.xml ìpwc perigr�fthke sto Kef�laio 5.
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<act ionBind ing>

<actionClassName>org . promasi . s h e l l . model . a c t i on s
. BossMailModelAction</actionClassName>

<parameter name=”message”>I seems that you have
f i n i s h e d with bug 312 .</parameter>

<parameter name=” t i t l e ”>Bug 312 f i n i s h e d !</parameter>
</ act ionBind ing>

• EventBinding: Kl�sh h opoÐa antiproswpeÔei th dom  tou Event element apì to
coreModelBindings.xml ìpwc perigr�fthke sto Kef�laio 5.

<Event>
<sdObjectKey>bug312Progress</sdObjectKey>
<eventName>bug312Finished</eventName>
<act ionBind ing>

<actionClassName>org . promasi . s h e l l . model . a c t i on s
. BossMailModelAction</actionClassName>

<parameter name=”message”>I seems that you have
f i n i s h e d with bug 312 .</parameter>

<parameter name=” t i t l e ”>Bug 312 f i n i s h e d !</parameter>
</ act ionBind ing>

</Event>

• OutputVariableBinding: Kl�sh h opoÐa antiproswpeÔei th dom  tou OutputVa-
riable element apì to coreModelBindings.xml ìpwc perigr�fthke sto Kef�laio 5.

<OutputVariable>
<sdObjectKey>bug312Progress</sdObjectKey>
<modelXPath>cu r r en tPro j e c t / ta sk s [ name=’Bug 312 : Fix ’ ]

/ percentageCompleted</modelXPath>
</OutputVariable>

• ExternalEquationBinding: Kl�sh h opoÐa antiproswpeÔei th dom  tou Exter-
nalEquation element apì to coreModelBindings.xml ìpwc perigr�fthke sto Ke-
f�laio 5.

<ExternalEquation>

<sdObjectKey>sumTeamplayerFix312</sdObjectKey>
<modelXPath>sum( cu r r en tPro j e c t / ta sk s [ name=’Bug 312 : Fix ’ ] / currentSchedu le

/team/ass ignedEmployees / p r op e r t i e s [ name=’ teamplayer ’ ] / va lue )</modelXPath>
</ExternalEquation>

• Score: Kl�sh h opoÐa krat�ei plhroforÐec gia èna score.

• ScorePool: Kl�sh upeÔjunh gia to fìrtwma kai thn apoj keush twn Score apì

èna arqeÐo.
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• Story: Kl�sh h opoÐa krat�ei plhroforÐec gia mia istorÐa. 'Opwc anafèretai sto

Kef�laio 5.

• SinglePlayerScorePlayMode: Kl�sh h opoÐa ulopoieÐ to single player score mo-
de ìpwc perigr�fetai sto Kef�laio 3.3.1. H start mèjodoc prèpei na kalesteÐ afoÔ
anajèsoume èna Story. H mèjodoc aut  arqikopoieÐ di�forec kl�seic tou Model e-
pipèdou kai anajètei ston qr sth to pr¸to project thc istorÐac. H ulopoÐhsh thc
start mejìdou eÐnai h ex c:

Company company = She l l . g e t In s tance ( ) . getCompany ( ) ;
company . se tBoss ( cu r r en tS to ry . getBoss ( ) ) ;
company . setAccountant ( cu r r en tS to ry . getAccountant ( ) ) ;
company . s e tAdmin i s t ra tor ( cu r r en tS to ry . getAdmin i s t rator ( ) ) ;
Clock . g e t In s tance ( ) . addLis tener ( this ) ;
Clock . g e t In s tance ( ) . setCurrentDateTime ( cu r r en tS to ry . getStartDate ( )

. toDateTime ( company . getStartTime ( ) ) . toMutableDateTime ( ) ) ;
Clock . g e t In s tance ( ) . s t a r t ( ) ;
company . a s s i gnPro j e c t ( cu r r en tS to ry . getNextPro ject ( ) ) ;
ScorePool . g e tA l l S co r e s ( ) ;

Mìlic gÐnei an�jesei enìc project ston qr sth to SinglePlayerScorePlayMode ton
eidopoieÐ stèlnontac tou èna e-mail me thn perigraf  tou project. H mèjodoc pou
k�nei aut  th doulei� eÐnai h projectAssigned tou IShellListener kai h ulopoÐhs  thc
eÐnai h ex c:

Company company = cur r en tS to ry . getCompany ( ) ;
Message message = new Message ( ) ;
message . se tSender ( company . getBoss ( ) ) ;
message . s e tRec i p i en t ( company . getProjectManager ( ) ) ;
message . s e tT i t l e ( ”New pro j e c t . ” ) ;
Pro j e c t cu r r en tPro j e c t = company . ge tCurrentPro jec t ( ) ;
message . setBody ( cu r r en tPro j e c t . g e tDe s c r i p t i on ( ) ) ;
Sh e l l . g e t In s tance ( ) . sendMail ( message ) ;

'Otan xekin�ei to project arqikopoieÐtai o ModelMessageReceiver me ta Bindings(Output,
External, Event) tou sugkekrimènou project, dhmiourgeÐtai èna kainoÔrgio SdSystem
me to SdModel tou project kai ekteleÐtai to pr¸to b ma tou SdSystem. H mèjodoc
pou k�nei aut  th doulei� eÐnai h projectStarted tou IShellListener kai h ulopoÐhs 
thc eÐnai h ex c:

// s e t up the model message r e c e i v e r .
ModelMessageReceiver . g e t In s tance ( ) . c l e a rA l l ( ) ;
L i s t<OutputVariableBinding> va r i ab l eB ind ing s = cur r en tS to ry

. getOutputVariableBindings ( p r o j e c t ) ;
for ( OutputVariableBinding outputVar iableBinding : va r i ab l eB ind ing s )
{

ModelMessageReceiver . g e t In s tance ( ) . addValueSentData (
outputVar iableBinding . getSdObjectKey ( ) ,
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outputVar iableBinding . getModelXPath ( ) ) ;
}
List<ExternalEquationBinding> ex te rna lB ind ings = cur r en tS to ry

. getExterna lEquat ionBindings ( p r o j e c t ) ;
for ( ExternalEquationBinding externa lEquat ionBinding : ex t e rna lB ind ings )
{

ModelMessageReceiver . g e t In s tance ( ) . addValueRequestedData (
externa lEquat ionBinding . getSdObjectKey ( ) ,

externa lEquat ionBinding . getModelXPath ( ) ) ;
}
List<EventBinding> eventBindings = cur r en tS to ry . getEventBindings ( p r o j e c t ) ;
for ( EventBinding eventBinding : eventBindings )
{

IModelAction ac t i on ;
Class c l a z z = Class . forName ( eventBinding

. getAct ionBinding ( ) . getActionClassName ( ) ) ;
a c t i on = ( IModelAction ) c l a z z . newInstance ( ) ;
ActionBinding act ionBind ing = eventBinding . getAct ionBinding ( ) ;
for ( S t r ing paramName : act ionBind ing . getParameters ( ) . keySet ( ) )
{

BeanUti l s . s e tProper ty ( act ion , paramName ,
act ionBind ing . getParameter ( paramName ) ) ;

}
i f ( ac t i on . i sVa l i d ( ) )
{

ModelMessageReceiver . g e t In s tance ( )
. addEventAction ( eventBinding . getEventName ( ) ,

eventBinding . getSdObjectKey ( ) , a c t i on ) ;
}

}
// Set up the SdModel .
SdModel model = cur r en tS to ry . getModel ( p r o j e c t ) ;
currentSdSystem = new SdSystem ( ) ;
currentSdSystem . i n i t i a l i z e ( model . getSdObjects ( ) ) ;

// Reg i s t e r the p e r s i s t e r .
I S t a t eP e r s i s t e r p e r s i s t e r = new MemoryStatePers ister ( ) ;
p r o j e c t P e r s i s t e r s . put ( pro j e c t , p e r s i s t e r ) ;
currentSdSystem . r e g i s t e r S t a t e P e r s i s t e r ( p e r s i s t e r ) ;

// Execute the f i r s t s t ep .
currentSdSystem . executeStep ( ) ;

'Otan telei¸nei èna project prosjètoume ta prestige points apì to project sta presti-
ge points thc etaireÐac, blèpoume an èqei telei¸sei to paiqnÐdi kai an èqei telei¸sei
dhmiourgoÔme to Score, emfanÐzoume to IProjectFinishedUi pou èqei gÐnei register
ston UiManager kai an to paiqnÐdi den èqei telei¸sei anajètoume to epìmeno project
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thc istorÐac ston qr sth. H mèjodoc pou k�nei aut  th doulei� eÐnai h projectFini-
shed tou IShellListener kai h ulopoÐhs  thc eÐnai h ex c:

currentSdSystem = null ;
Company company = She l l . g e t In s tance ( ) . getCompany ( ) ;
Pro j e c t nextPro j ec t = cur r en tS to ry . getNextPro ject ( ) ;
company . s e tP r e s t i g ePo i n t s ( company . g e tPr e s t i g ePo in t s ( )

+ p ro j e c t . g e tP r e s t i g ePo in t s ( ) ) ;

boolean gameEnded = fa l se ;
i f ( nextPro j ec t == null )
{

Score s co r e = new Score ( company . getProjectManager ( ) . getLastName ( ) +
” ” + company . getProjectManager ( ) . getName ( ) , company
. getName ( ) , Calendar . g e t In s tance ( ) . getTime ( ) ,
company . g e tP r e s t i g ePo in t s ( ) , cu r r en tS to ry . getName ( ) ) ;

ScorePool . addScore ( s co r e ) ;
ScorePool . saveScore s ( ) ;
gameEnded = true ;

}

// Show the ui .
IPro j e c tF in i shedUi u i = UiManager . g e t In s tance ( ) .

g e tPro j e c tF in i shedUi ( SinglePlayerScorePlayMode . class ) ;
u i . setGameEnded ( gameEnded ) ;
u i . showUi ( p r o j e c t ) ;

i f ( nextPro j ec t != null )
{

company . a s s i gnPro j e c t ( nextPro j ec t ) ;
}

Sto tik tou rologioÔ ekteleÐtai kai èna b ma sto montèlo tou project. An èqei
per�sei to wr�rio leitourgÐac thc etaireÐac gÐnetai allag  hmèrac sthn kai xekin�ei
to wr�rio. An èqei per�sei h mèra plhr¸nontai oi up�llhloi, ta qr mata afairoÔntai
apì ton proôpologismì tou project kai stèlnetai èna e-mail ston qr sth me to telikì
pìso. H mèjodoc pou k�nei aut  th doulei� eÐnai h ticked tou IClockListener kai h
ulopoÐhs  thc eÐnai h ex c:

i f ( currentSdSystem != null )
{

currentSdSystem . executeStep ( ) ;
}
i f ( changedTypes . conta in s ( DurationFieldType . days ( ) ) )
{

Company company = cur r en tS to ry . getCompany ( ) ;
double t o t a l = company . getAccountant ( ) . c a l c u l a t eDa i l y S a l a r i e s ( ) ;
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LOGGER. i n f o ( ”Paying employees ” + t o t a l ) ;
Pro j e c t cu r r en tPro j e c t = cur r en tS to ry . ge tCurrentPro jec t ( ) ;
cu r r en tPro j e c t . setBudget ( cu r r en tPro j e c t . getBudget ( ) − t o t a l ) ;
Message message = new Message ( ) ;
message . se tSender ( company . getAccountant ( ) ) ;
message . s e tRec i p i en t ( company . getProjectManager ( ) ) ;
message . s e tT i t l e ( ”Payments” ) ;
message . setBody ( ”Total payments : ” + t o t a l ) ;
Sh e l l . g e t In s tance ( ) . sendMail ( message ) ;

}
i f ( changedTypes . conta in s ( DurationFieldType . hours ( ) ) )
{

int currentHourOfDay = Clock . g e t In s tance ( ) . getCurrentDateTime ( )
. getHourOfDay ( ) ;

Company company = She l l . g e t In s tance ( ) . getCompany ( ) ;
int companyEndHour = company . getEndTime ( ) . getHourOfDay ( ) ;
i f ( currentHourOfDay >= companyEndHour )
{

Clock . g e t In s tance ( ) . performDayChange ( company . getStartTime ( ) ) ;
}

}

8 Parathr seic

To ProMaSi wc èna meg�lo project, èqei polloÔc stìqouc oi opoÐoi den mporoÔn na ekplh-

rwjoÔn sta plaÐsia mÐac ptuqiak c ergasÐac. Gia to lìgo autì, to project ja suneqisteÐ

kai ektìc ptuqiak c. Stìqoc eÐnai met� to tèloc thc na asqolhjoÔn kai �lla �toma, ètsi

¸ste na epiteuqjoÔn ìloi oi epijumhtoÐ stìqoi. Gia to lìgo autì p�rjhkan mia seir� apì

apof�seic ¸ste na eÐnai dunat  h sunèqis  tou kai sto mèllon.

'Etsi katarq n, to ProMaSi anaptÔqjhke san prìgramma anoiktoÔ k¸dika, me skopì

na mporeÐ ìpoioc epijumeÐ na summetèqei kai na bohj�ei sth beltÐwsh tou. Epiprosjètwc

ta progr�mmata pou qrhsimopoioÔntai gia thn an�ptux  tou ja prèpei na èqoun ta ex c

basik� qarakthristik�:

• Na eÐnai open source   toul�qiston na eÐnai freeware.

• Na douleÔoun toul�qiston se Linux kai Windows leitourgik� sust mata.

'Etsi den upoqre¸noume ta �toma pou jèloun na asqolhjoÔn me to project na agor�soun

k�poio pakèto logismikoÔ. Epiplèon, ta progr�mmata anoiktoÔ k¸dika sun jwc eÐnai ka-

lÔtera apì ta progr�mmata kleistoÔ k¸dika kai anaptÔssontai polÔ pio gr gora.
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Tèloc prokeimènou na eÐnai dunat  h an�ptuxh organ¸jhke èna sugkekrimèno plaÐsio

apì politikèc pou dièpoun ton trìpo suggraf c tou k¸dika, thn org�nws  tou kaj¸c kai

tic diadikasÐec sunt rhshc oi opoÐec parousi�zontai sunoptik� sta parart mata aut c thc

ptuqiak c.
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9 Sumper�smata

9.1 Mèllon tou project

Sta plaÐsia thc ptuqiak c anaptÔxame èna prwtìtupo to opoÐo tekmhri¸nei tic idèec mac

gia to ProMaSi . Autì ìmwc eÐnai mìno h arq , arketoÐ apì touc stìqouc pou jèsame

jèloun arket  douleÐa gia na oloklhrwjoÔn kai mporoÔn na jewrhjoÔn san xeqwristèc

ptuqiakèc. Merikèc apì autèc eÐnai:

1. Aut  th stigm  to mìno ergaleÐo pou diatÐjetai gia thn dhmiourgÐa enìc senarÐou

eÐnai o Core designer o opoÐoc qrhsimeÔei mìno sth dhmiourgÐa PSD montèlou. Ta

upìloipa arqeÐa pou qrei�zontai gia th dhmiourgÐa tou montèlou ta dhmiourgeÐ o

ekpaideut c. Gia na to k�nei autì o ekpaideut c prèpei na èqei meg�lh gn¸sh tou

sust matoc. Autì eÐnai èna meg�lo project to opoÐo ja belti¸sei kat� polÔ to

ProMaSi .

2. 'Ena qarakthristikì tou communication epipèdou eÐnai ìti mporeÐ na steÐlei tic timèc

kai ta mhnÔmata tou PSD montèlou mèsw diktÔou. Me autì to qarakthristikì mporeÐ

na dhmiourghjeÐ mia efarmog  h opoÐa ja qrhsimopoieÐtai apì ton ekpaideut  gia na

epiblèpei touc ekpaideuìmenouc. O ekpaideut c ja mporeÐ na parakoloujeÐ k�poiec

metablhtèc apì to PSD montèlo kai na blèpei poia gegonìta èqoun energopoihjeÐ

gia k�je paÐkth. Autì mporeÐ na bohj sei twn ekpaideut  sto na dÐnei sumboulèc se

k�je ekpaideuìmeno kai na mporeÐ na tonÐsei tic l�joc kin seic tou.

3. 'Ena akìmh project pou mporeÐ na anaptuqjeÐ eÐnai h dhmiourgÐa tou multi player

score mode ìpwc perigr�fetai sto Kef�laio 3.3.2.

9.2 Stìqoi

Oi stìqoi pou oloklhr¸same eÐnai oi ex c:

1. Na eÐnai pl rwc parametropoi simo, ètsi ¸ste o ekpaideut c na

mporeÐ na did�xei stouc ekpaideuìmenouc autì pou jèlei: Me ta PSD

montèla o ekpaideut c mporeÐ na dhmiourg sei events me ta opoÐa mporeÐ me th bo-

 jeia twn modelXPath na elègxei opoiad pote tim  tou Model epipèdou jèlei kai na

ektelèsei èna action.

2. Na anaptuqjeÐ san open source prìgramma, na anaptuqjeÐ me dwre-

�n open source ergaleÐa: Mporèsame na dhmiourg soume èna meg�lo project me

th bo jeia open source ergaleÐwn mìno kai na dhmiourg soume èna perib�llon sto

opoÐo mporoÔn na summetèqoun kai �lloi programmatistèc.
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3. Na krat�ei to endiafèron tou ekpaideuìmenou: Me th bo jeia twn e-

vents tou PSD montèlou o ekpaideut c mporeÐ na dhmiourg sei èna sen�rio me di�fora

events/actions ìpwc na feÔgoun oi up�llhloi, na prostÐjentai kainoÔrgioi up�llh-

loi sto marketplace, na all�zoun oi apait seic tou pel�th prosjètontac dunamik�

kainoÔrgiec ergasÐec sto project k.t.l.

4. Na dÐnei mia aÐsjhsh realismoÔ stouc ekpaideuìmenouc: Me to de-

sktop OS o qr sthc èqei thn yeudaÐsjhsh ìti douleÔei se èna leitourgikì sÔsthma

se mia etaireÐa.

5. Oi ekpaideuìmenoi ja prèpei na qrhsimopoioÔn ergaleÐa kai me-

jìdouc pou ja qrhsimopoi soun kai sthn pragmatikìthta: O qr sthc

sto desktop OS qrhsimopoieÐ ergaleÐa pou ja qrhsimopoioÔse kai sthn pragmatikìthta(e-

mail,gantt k.t.l.).

O mìnoc stìqoc pou den prol�bame na ulopoi soume eÐnai: Na parèqei ta kat�llhla

ergaleÐa ston ekpaideut , ètsi ¸ste na mporeÐ na dhmiourg sei eÔkola autì pou jèlei, o

Core designer eÐnai mèroc autoÔ tou stìqou �lla den eÐnai arketìc giatÐ ta perissìtera

arqeÐa pou qrei�zontai fti�qnontai me to qèri. Oi upìloipoi stìqoi èqoun ulopoihjeÐ �lla

mporoÔn na beltiwjoÔn.

9.3 Parathr seic

H an�ptuxh tou ProMaSi p re p�ra polÔ kairì (2 qrìnia) o qrìnoc autìc xodeÔthke wc

ex c:

• 12 m nec gia na apofasÐsoume ti akrib¸c jèloume na k�nei kai pwc, kaj¸c kai gia

na broÔme tic kat�llhlec biblioj kec.

• 2 m nec gia na st soume to perib�llon an�ptuxhc (hosting, programming guidelines,

ergaleÐa k.t.l).

• 6 m nec gia thn an�ptuxh tou k¸dika.

• 4 m nec gia thn suggraf  autoÔ tou keimènou.

To project den ja èpairne tìso qrìno an den doÔleua se ìlh th di�rkeia tou. Apì

thn �llh ìmwc, epeid  h doulei� pou k�nw eÐnai sqetik  (programmatist c) pisteÔw ìti

den ja eÐqa thn empeirÐa pou qrei�zetai gia na dhmiourg sw to ProMaSi . O perissìteroc

qrìnoc xodeÔthke sthn èreuna kai thn anaz thsh bibliojhk¸n. Autì bo jhse giatÐ qwrÐc

th bo jeia orismènwn bibliojhk¸n (JEP,JXPath,Math) h an�ptuxh tou ProMaSi ja  tan

p�ra polÔ dÔskolh. Oi mèrec pou pragmatik� asqol jhka me to project eÐnai oi ex c:
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• 4 m nec gia na apofasÐsoume ti akrib¸c jèloume na k�nei kai pwc, kaj¸c kai gia na

broÔme tic kat�llhlec biblioj kec.

• 1 m na gia na st soume to perib�llon an�ptuxhc (hosting, programming guidelines,

ergaleÐa k.t.l).

• 2 m nec gia thn an�ptuxh tou k¸dika.

• 2 m nec gia thn suggraf  autoÔ tou keimènou.

Tèloc ìpoioc jèlei na asqolhjeÐ me to ProMaSi mporeÐ na brei ton k¸dika tou sto

http://promasi.googlecode.com. PlhroforÐec gia to p¸c na ton kateb�sei mporoÔn na

brejoÔn sto http://promasi.gr. Se perÐptwsh pou k�poioc jèlei na asqolhjeÐ energ� me

to project mporeÐ na steÐlei e-mail sto eddiefullmetal@promasi.gr   sto nikos@promasi.gr.
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Par�rthma

Aþ Apof�seic gia ta ergaleÐa tou èrgou

Gl¸ssa programmatismoÔ

H gl¸ssa programmatismoÔ prèpei na plhreÐ ta ex c krit ria:

1. Na mporoÔn na trèxoun toul�qiston se Linux kai Windows(cross-platform).

2. Na eÐnai arket� ¸rimec(na èqoun arketoÔc qr stec-community,na up�rqoun arketèc

biblioj kec k.t.l).

Oi gl¸ssec oi opoÐec qrhsimopoioÔntai perissìtero kai plhroÔn ta parap�nw krit ria

eÐnai oi ex c:

• C++: An kai den up�rqei k�poioc compiler gia Windows kai Linux, o gcc mporeÐ na

qrhsimopoihjeÐ kai sta Windows me to MinGW. Up�rqoun kai arketèc biblioj kec

oi opoÐec eÐnai cross-platform kai open source, ìpwc h Boost kai h QT. Gia IDE

mporeÐ na qrhsimopoihjeÐ o QT Creator, to Eclipse   to Netbeans ta opoÐa eÐnai ìla

cross-platform kai open source.

• Java: EÐnai cross-platform kai open source gl¸ssa programmatismoÔ. Gia autì to

lìgo kai ìlec oi biblioj kec pou anaptÔssontai gia aut  thn gl¸ssa eÐnai kai autèc

cross-platform. Epiplèon, up�rqoun p�ra pollèc biblioj kec, oi opoÐec eÐnai open

source. Gia IDE mporeÐ na qrhsimopoihjeÐ to Eclipse   to Netbeans.

• C#: Den eÐnai akrib¸c cross-platform, all� to specification thc gl¸ssac eÐnai

anoiktì kai èqei anaptuqjeÐ mia anex�rthth ulopoÐhsh thc gl¸ssac, h mono, pou

eÐnai gia leitourgik� sust mata ektìc windows. H ulopoÐhsh thc mono den gÐnetai

apì thn etaireÐa pou anaptÔssei th gl¸ssa(Microsoft), all� apì to community.

To gegonìc autì epidr� kai sthn an�ptuxh thc gl¸ssac, afoÔ h ulopoÐhsh apì th

Microsoft brÐsketai sthn èkdosh 3.5, en¸ h mono brÐsketai sthn èkdosh 2.0 kai

uposthrÐzei k�poiec dunatìthtec thc èkdoshc 3.0. 'Osec biblioj kec èqoun gÐnei apì

thn èkdosh 3.0 kai met� den uposthrÐzontai se �lla leitourgik� sust mata. Gia IDE

mporeÐ na qrhsimopoihjeÐ to MonoDevelop, an kai h èkdosh gia Windows eÐnai akìma

se dokimastikì st�dio.

Apì tic parap�nw gl¸ssec epilèqjhke h Java gia thn an�ptuxh tou ProMaSi . H epilo-

g  aut c thc gl¸ssac basÐsthke sto polÔ meg�lo community, sthn plhj¸ra bibliojhk¸n

pou mac parèqei kai sto gegonìc ìti eÐnai mia pragmatik� cross-platform gl¸ssa.
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IDE

Up�rqoun poll� diajèsima IDE gia java, ta kalÔtera ek twn opoÐwn eÐnai to

Eclipse(http://www.eclipse.org/) kai to Netbeans(http://www.netbeans.org/). H epilo-

g  tou IDE eÐnai kajar� jèma proswpik c epilog c, kaj¸c kai ta dÔo eÐnai exÐsou kal�. To

mìno pleonèkthma tou Eclipse eÐnai ìti èqei perissìtera plug-ins, gi' autì kai epilèqjhke.

ErgaleÐa an�ptuxhc eggr�fwn

Gia thn suggraf  eggr�fwn qrhsimopoi jhke to OpenDocument format, to opoÐo eÐnai

ISO/IEC international standard format kai to qrhsimopoioÔn p�ra pollèc efarmogèc. H

efarmog  pou qrhsimopoi jhke gia th suggraf  OpenDocument arqeÐwn eÐnai to Ope-

noffice(http://www.openoffice.org/), to opoÐo eÐnai mia cross-platform - open source efar-

mog . EpÐshc qrhsimopoi jhke kai to LATEX gia thn suggraf  eggr�fwn. To LATEX eÐnai

mia gl¸ssa, h opoÐa parèqei entolèc gia thn eukolìterh qr sh tou sust matoc stoiqeio-

jesÐac(typesetting program) TEX kai qrhsimopoieÐtai eurèwc apì majhmatikoÔc, epist mo-

nec, mhqanikoÔc, filìsofouc, oikonomolìgouc kai �llouc melethtèc ston akadhmaðkì kai

emporikì kìsmo, kaj¸c kai apì �llouc epaggelmatÐec. To TEX eÐnai èna sÔsthma stoi-

qeiojesÐac, to opoÐo sqedi�sthke kai anaptÔqjhke apì ton Donald Knuth, èqontac 2

stìqouc:

1. Na epitrèpei se opoiond pote na gr�fei uyhl c poiìthtac biblÐa.

2. Na parèqei èna sÔsthma pou ja par�gei to Ðdio apotèlesma se ìlouc touc upologi-

stèc.

'Ena meg�lo pleonèkthma tou LATEX(kai tou TEX) eÐnai ìti qrhsimopoieÐ apl� arqeÐa kei-

mènou kai ètsi den qrei�zetai k�poia eidik  efarmog  gia thn epexergasÐa tou. Gia na

bgei to telikì èggrafo, qrei�zetai ènac compiler o opoÐoc ja p�rei to arqeÐo kai ja to

metatrèyei se PDF(uposthrÐzontai kai �llec morfèc ektìc tou PDF ìpwc HTML).

Gia thn dhmiourgÐa UML diagramm�twn qrhsimopoi jhke to MagicDraw

(http://www.magicdraw.com/), to opoÐo eÐnai Ðswc h kalÔterh efarmog  ston tomèa tou.

To meionèkthma tou eÐnai ìti den eÐnai open source, all� èqei community license kai mporeÐ

na qrhsimopoihjeÐ dwre�n gia open source projects, ìpwc to ProMaSi . Aut  h èkdosh

den èqei ìlec tic dunatìthtec thc kanonik c, all� autèc pou mac parèqei eÐnai arketèc gia

to project. Ta antÐstoiqa open source projects pou eÐdame den eÐqan ìlec tic dunatìthtec

pou jèloume gia thn an�ptuxh tou ProMaSi .
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Bþ Project Outline and Libraries

Dom  project

To project èqei thn ex c dom :

PRO.MA.SI

↪→ Core Perièqei ton k¸dika tou Core epipèdou.

↪→ Shell Perièqei ton k¸dika tou Shell epipèdou.

↪→ UI Perièqei ton k¸dika tou DesktopOS kai tou Core Designer.

↪→ Model Perièqei ton k¸dika tou Model epipèdou.

↪→ Communication Perièqei ton k¸dika tou Communication epipèdou.

↪→ Temp Perièqei dokimastÐko k¸dika.

↪→ Core Tests Perièqei ta unit tests gia to Core epÐpedo.

↪→ Shell Tests Perièqei ta unit tests gia to Shell epÐpedo.

↪→ UI Tests Perièqei ta unit tests gia to DesktopOS kai gia ton Core Designer.

↪→ Model Tests Perièqei ta unit tests gia to Model epÐpedo.

↪→ Communication Tests Perièqei ta unit tests gia to Communication epÐpedo.

↪→Utilities Perièqei ton k¸dika apo utility kl�seic oi opoÐec eÐnai koinèc se ìla ta epÐpeda.

↪→ Utilities Tests Perièqei ta unit tests gia to Utilities epÐpedo.

↪→ Data Perièqei th dom  twn arqeÐwn tou ProMaSi , kaj¸c kai ta arqeÐa gia to tutorial

sen�rio.

↪→ Documents Perièqei ìla ta èggrafa tou ProMaSi .

↪→ Libraries Perièqei ìlec tic exwterikèc biblioj kec pou qrhsimopoieÐ to ProMaSi .

↪→ Releases Perièqei ìlec tic ekdìseic tou ProMaSi .

↪→ build.xml 'Ena ant script to opoÐo qrhsimopoieÐtai gia par�gei mia ektelèsimh èkdosh

tou k¸dika.

Biblioj kec

Gia thn an�ptuxh tou ProMaSi qrhsimopoi jhkan oi ex c biblioj kec:

• joda-time( http://joda-time.sourceforge.net/): Parèqei classes gia thn anti-

kat�stash twn Java date and time. O sqediasmìc epitrèpei pollapl� sust mata

hmerolìgiwn, en¸ exakoloujeÐ na parèqei èna aplì API. To proepilegmèno hmero-

lìgio eÐnai to prìtupo ISO8601 to opoÐo qrhsimopoieÐtai apì to XML.

• JUnit( http://www.junit.org/): EÐnai èna aplì framework gia thn an�ptuxh

autìmatwn test(unit tests).
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• Apache commons proper( http://commons.apache.org/components.html):

Parèqei ta ex c packages:

– Attributes: Runtime API to metadata attributes such as doclet tags.

– BeanUtils: Easy-to-use wrappers around the Java reflection and introspection

APIs.

– Betwixt: Services for mapping JavaBeans to XML documents, and vice versa.

– Chain: ”Chain of Responsibility” pattern implemention.

– CLI: Command Line arguments parser.

– Codec: General encoding/decoding algorithms (for example phonetic, base64,

URL).

– Collections: Extends or augments the Java Collections Framework.

– Compress: Defines an API for working with tar, zip and bzip2 files.

– Configuration: Reading of configuration/preferences files in various formats.

– Daemon: Alternative invocation mechanism for unix-daemon-like java code.

– DBCP: Database connection pooling services.

– DbUtils: JDBC helper library.

– Digester: XML-to-Java-object mapping utility.

– Discovery: Tools for locating resources by mapping service/reference names

to resource names.

– EL: Interpreter for the Expression Language defined by the JSP 2.0 specifica-

tion.

– Email: Library for sending e-mail from Java.

– Exec: API for dealing with external process execution and environment ma-

nagement in Java.

– FileUpload: File upload capability for your servlets and web applications.

– IO: Collection of I/O utilities.

– JCI: Java Compiler Interface

– Jelly: XML based scripting and processing engine.

– Jexl: Expression language which extends the Expression Language of the

JSTL.

– JXPath: Utilities for manipulating Java Beans using the XPath syntax.
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– Lang: Provides extra functionality for classes in java.lang.

– Launcher: Cross platform Java application launcher.

– Logging: Wrapper around a variety of logging API implementations.

– Math: Lightweight, self-contained mathematics and statistics components.

– Modeler: Mechanisms to create Model MBeans compatible with JMX specifi-

cation.

– Net: Collection of network utilities and protocol implementations.

– Pool: Generic object pooling component.

– Primitives: Smaller, faster and easier to work with types supporting Java

primitive types.

– Proxy: Library for creating dynamic proxies.

– Sanselan: A pure-Java image library.

– SCXML: An implementation of the State Chart XML specification aimed at

creating and maintaining a Java SCXML engine. It is capable of executing

a state machine defined using a SCXML document, and abstracts out the

environment interfaces.

– Transaction: Implementations for multi level locks, transactional collections

and transactional file access.

– Validator: Framework to define validators and validation rules in an xml file.

– VFS: Virtual File System component for treating files, FTP, SMB, ZIP and

such like as a single logical file system.

Apo ta parap�nw pakèta polÔ shmantikì rìlo sthn an�ptuxh tou ProMaSi paÐxan

ta ex c:

1. To JXPath, me th bo jeia tou pakètou autoÔ anaptÔqjhkan ta modelXPath

expressions pou perigr�fhkan sto Kef�laio5.

2. To Math, me th bo jeia tou pakètou autoÔ anaptÔqjhke h lookup equation

pou perigr�fetai sto Kef�laio4 kai poio sugkekrimèna me th bo jeia tou

SplineInterpolator.

• JEP( http://www.singularsys.com/jep/): MporoÔme na dhl¸soume exis¸seic

p.q (x − y) ∗ 2 san keÐmeno, na tou per�soume sthn sunèqeia tic paramètrouc(x,y)

kai na mac epistrèyei to apotèlesma. To JEP qrhsimopoi jhke gia thn ulopoÐhsh

thc constant equation pou perigr�fthke sto Kef�laio4.
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• JFreechart( http://www.jfree.org/jfreechart/): EÐnai mia biblioj kh gia th

dhmiourgÐa grafik¸n parast�sewn. Me th bo jeia aut c thc biblioj khc ègine o

lookup equation editor kai ta statistik� twn metablht¸n kata thn olokl rwsh tou

project sto desktop ui.

• Swing: Core biblioj kh thc java gia th dhmiourgÐa ui. Qrhsimopoi jhke gia thn

an�ptuxh tou desktop ui kai toul�qiston core designer.

• MiGLayout( http://www.miglayout.com/): O kalÔteroc layout manager

( http://java.sun.com/docs/books/tutorial/uiswing/layout/using.html) gia swing.

Qrhsimopoi jhke se ìla ta GUI components.

• GEF( http://gef.tigris.org/): Biblioj kh pou bohj�ei sthn an�ptuxh program-

m�twn epexergasÐa diagramm�twn(UML k.t.l). Me th bo jeia aut c thc biblioj khc

anaptÔqjhke o core designer.

• Log4j( http://logging.apache.org/log4j/): QrhsimopoieÐtai gia to logging thc

efarmog c.

• SwingX( http://www.swinglabs.org/): Parèqei extra ui components gia to

swing toolkit.

• jide-oss( https://jide-oss.dev.java.net/): Parèqei extra ui components gia to

swing toolkit.

'Olec oi parap�nw biblioj kec eÐnai open-source ektìc apo th JEP h opoia apo thn

èkdosh 2.4.1 kai met� ègine commercial.

Gþ Programming Guidelines

Gia thn suggraf  k¸dika tou ProMaSi qrhsimopoi jhkan oi parak�tw kanìnec.

Naming Conventions

1. Names representing packages should be in all lower case

mypackage , org . myname . appl icat ionname . u i

2. Names representing types must be nouns and written in pascal case

Line , AudioSystem
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3. Names representing abstract classes must be prefixed with Abstract

AbstractParser

4. Names representing interfaces must be prefixed with I

IPar s e r

5. Types extending abstract classes should replace the Abstract prefix with the specific

implementation

AbstractParser => XmlParser

6. Types implementing interfaces should replace the I prefix with the specific imple-

mentation

IPar s e r => XmlParser

7. Names representing enumerations must be suffixed with type

ParserType

8. Names representing enumeration literals must be written in camel case

XmlParser , CsvParser

9. Names representing variables must be written in camel case

l i n e , audioSystem

10. Names representing constants must be all upper case using underscore to separate

words

MAX ITERATIONS, COLOR RED

11. Names representing methods must be verbs written in camel case

getName ( ) , computeTotalWidth ( )

12. Abbreviations and acronyms should not be upper case when used as a name

exportHtmlSource ( ) , openDvdPlayer ( )

13. Private class variables should have underscore prefix
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class Person

{
private St r ing name ;

. . .

}

14. Generic variables should have the same name as their type.

setTopic ( Topic t op i c ) , connect ( Database database )

15. Variables with large scope should have long names, variables with small scope can

have short names.

for ( int i =0; i<MAX ITERATIONS; i++)

{
. . .

}

16. The name of the object is implicit, and should be avoided in a method name

l i n e . getLength ( ) //NOT l i n e . ge tLineLength ( )

17. The terms get/set must be used when a class variable is accessed directly

employee . setName (name ) , employee . getName ( )

18. Boolean variables must be prefixed with is,can,has and have the appropriate set/get

methods

isStopped , setStopped ( boolean stopped ) , i sStopped ( )

canStop , se tStop ( boolean stop ) , canStop ( )

hasStopped , setStopped ( boolean stopped ) , hasStopped ( )

19. The term compute can be used in methods where something is computed

computeAverage ( )

20. The term find can be used in methods where something is looked up

f indShor te s tPath ( ) , f indUnusedElements ( )

21. The term initialize can be used where an object or a concept is established

i n i t i a l i z e F o n t S e t ( ) , i n i t i a l i z e G u i ( )
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22. Plural should be used on names representing a collection of objects

Co l l e c t i on <Point> points , int [ ] va lue s

23. numberOf prefix should be used for variables representing a number of objects

numberOfPoints , numberOfLines

24. Abbreviations in names should be avoided

computeAverage ( ) // Not computeAvg ()

25. Negated boolean variables names must be avoided

boolean isFound // Not boo lean isNotFound

26. Associated Constants should be prefixed by a common type name

f ina l int COLOR RED = 1 ;

f ina l int COLOR GREEN = 2 ;

f ina l int COLOR BLUE = 3 ;

27.Exception classes should be suffixed with Exception

Class AccessException , Class Val idatorExcept ion

28.Default interface implementations can be prefixed by Default

Class Defau l tTableCe l lRenderer implements ITableCe l lRenderer

29.Singleton classes should return their sole instance through method getInstance()

Class SwingManager

{
private stat ic f ina l SwingManager INSTANCE = new SwingManager ( ) ;

private SwingManager ( )

{
}

public stat ic SwingManager ge t In s tance ( )

{
return INSTANCE;

}
}
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30.All the test classes must have the Tester suffix, and the class name that is tested

as a prefix.

EquationTester , XmlParserTester

Files

1. Each line must be 150 characters long.

2. Each file should be 1000 characters long.

3. Each method should be 500 characters long.

Statements

1. Class and Interface declarations should be organized in the following manner:

i. Class/Interface documentation.

ii. class or interface statement.

iii. Class (static) variables in the order public, protected, package (no access mo-

difier), private.

iv. Instance variables in the order public, protected, package (no access modifier),

private.

v. Constructors.

vi. Class Methods.

vii. Getters/Setters

2. Variables should be initialized where they are declared and they should be declared

in the smallest scope possible.

3. Class variables should never be declared public or protected, use protected or public

setter/getter methods instead.

4. Variables should be kept alive for as short a time as possible.

5. Only logical expressions must be included in the for/while/if construction.

6. The use of break and continue in loops should be avoided.

7. Complex conditional expressions must be avoided. Introduce temporary boolean

variables instead
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8. The use of magic numbers in the code should be avoided they can be declared as

named constants instead.

Layout and Comments

1. All comments should be written in English.

2. All classes,methods and class variables should be documented using the Java docu-

mentation (javadoc) conventions.

3. All packages should be documented using a package-info.java file.

4. Tricky code should not be commented but rewritten if possible.

5. Getters must have the following javadoc documentation.

/∗∗
∗ @return The {@link t e s t } .

∗/
public St r ing getTest ( )

6. Setters must have the following javadoc documentation

/∗∗
∗ @param t e s t The {@link t e s t } to s e t .

∗/
public void s e tTes t ( S t r ing t e s t )

7. Brackets must start in a new line

Class XmlParser

{
. . .

}
while ( true )

{
. . .

}

8. White spaces

• Operators should be surrounded by a space character.
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• Java reserved words should be followed by a white space.

• Commas should be followed by a white space.

• Colons should be surrounded by white space.

• Semicolons in for statements should be followed by a space character.

9. Logical units within a block should be separated by one blank line.

Dþ Source Control and Build Management

Source Control Management

Gia thn an�ptuxh tou ProMaSi qrhsimopoi jhke to SVN. To SVN eÐnai èna version con-

trol   source code management(SCM) sÔsthma. Ta SCM diaqeirÐzontai tic allagèc se

èggrafa, progr�mmata kai �lla arqeÐa kai qrhsimopoioÔntai kurÐwc gia thn an�ptuxh lo-

gismikoÔ, ìpou mia om�da anjr¸pwn mporeÐ na all�zei Ðdia arqeÐa. Sun jwc, ta arqeÐa

kratioÔntai se èna kentrikì server kai ìpoioc èqei prìsbash mporeÐ na ta kateb�sei kai na

ta epexergasteÐ. AfoÔ ta epexergasteÐ, prèpei na ta aneb�sei sto server. Se k�je allag 

pou gÐnetai se èna arqeÐo to SCM all�zei thn èkdosh tou. Oi qr stec mporoÔn na doun tic

diaforèc metaxÔ twn ekdìsewn tou arqeÐou kai na doÔn ti allagèc èkane o k�je qr sthc. O

k¸dikac tou ProMaSi filoxeneÐtai sto Google-Code( http://promasi.googlecode.com), a-

po ekeÐ mporeÐ opoiosd pote na kateb�sei kai na deÐ ton k¸dika. Perissìterec leptomèreiec

gia to pwc mpìrei k�poioc na kateb�sei twn k¸dika up�rqoun sto http://promasi.gr/.

Ant Script

Gia th dhmiourgÐa twn ektelèsimwn arqeÐwn qrhsimopoi jhke to ant( http://ant.apache.org/).

To ant eÐnai èna build ergaleÐo san to make. AntÐ na qrhsimopoieÐ entolèc qrhsimopoieÐ

java classes k�nont�c to ètsi èna cross-platform build ergaleÐo. To format tou arqeÐou

eÐnai XML. To XML èqei di�forec ergasÐec oi opoÐec ekteloÔntai me th seir� pou gr�fth-

kan sto arqeÐo. Up�rqoun p�ra pollèc ergasÐec kai mporoÔme na ftÐaxoume kai dikèc mac

dhmiourg¸ntac mia kl�sh h opoÐa ulopoieÐ to Task interface.

To ant tou ProMaSi bg�zei èna zip arqeÐo sto f�kelo Releases me ìnoma Promasi-

v0.1.0 M20091012-1400.zip ìpou v0.1.0 h twrin  èkdosh tou ProMaSi kai M20091012-1400

eÐnai h hmeromhnÐa kai ¸ra pou ektelèsthke to ant. To zip arqeÐo èqei thn ex c morf :

Data - perièqei ta log arqeÐa kai ta arqeÐa tou single player score mode.

docs - perièqei ta javadoc arqeÐa.

lib - perièqei ìlec tic exwterikèc biblioj kec pou qrhsimopoieÐ to ProMaSi . Mèsa se au-

tìn ton f�kelo ja broÔme kai ta jar arqeÐa gia to Core,Communication,Model,Shell,Utilities.
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src - perièqei ton source k¸dika.

TestReports - perièqei ta apotelèsmata apo ta JUnit tests. Core-Designer.bat - ar-

qeÐo gia na ekteleÐte o core-designer se windows leitourgikì.

Core-Designer.sh - arqeÐo gia na ekteleÐte o core-designer se linux leitourgikì.

Core-Designer-v0.1.0 M20091022-1400.jar - jar arqeÐo tou core-designer

Promasi-Desktop.bat - arqeÐo gia na ekteleÐte o desktop OS se windows leitourgikì.

Promasi-Desktop.sh - arqeÐo gia na ekteleÐte o desktop OS se linux leitourgikì.

Promasi-Desktop-v0.1.0 M20091022-1400.jar - jar arqeÐo tou desktop OS
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