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Abrva, Mdioc 1998.
2KOMNOz & XPHZIMOTHTA AIATPAMMATQN AOMHE:
o AvATTTUEN & TEKUNPIWOTN TTPOYPANUATWY
e 2 UVOTITIKNA TTEPIYPAPN TOU OKOTTOU KaI TNG opyavwong
TOU TTPOYPAMMATOC.
e 'Eva diaypaupa doPNAC yia KABE pia povAada eKTEAEONC
OTO OUOTNUOA.
BAZIKA 2YMBOAA:
eMovadec (modules)
eKAoe€IC povadwyv (module calls)
e[lapapeTpol (parameters)
2YZKEYAZE
. OAKEAOYZ
hav6acyitvo TEATIOY
Bapog
nAr'!?\og P
QAKEAWV .
Toayiou O/V q:gl‘(g?\z)gv I T[)\r']pgfg
Toaylou kourl
NMAPAKOAQYOHZE EAEI=E ANTIKATEZTHZE ADAIPEZE
OAKEAOYZ MAHPOTHTA KOYTI DOAKEAO
TZATIOY KOYTIOY TZATIOY
Apo! Bapo .
cpExKgAcg)u </‘ Q‘ cpaKFs')Agy O\A Cj q:}\ggﬁxgﬁg
Toayiou Toayiou EVTOAEG QVTIRETAOTOO! AKEAWV
(péxn(iAmV M ng qioqv)l\ou
MAPE BAPOX AMOOGHKEYZE 2TEIAE ZHMA 2TEINE ZHMA METAKINHZE
DOAKEAOY BAPOZ PAKEAOY ANNATHZ NEOY MHXANIKO
TZATIOY TZATIOY KOYTIOY KOYTIOY BPAXIONA
Bdpog AavOaopévo ahayry O véo
Sepos < vou
EMIKYPQZE 2TEINE ZTH
BAPOZ GAKEAOY AIEMNA®H
TZATIOY XEIPIZTH

Aiqypauua dounc yia 1o oUCTHUA OCUCKEUATIAS QakéAwVv Taayiod.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE

XAPHz TEQPTIOY, M-177
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= MONAAEX (MODULES):
2UAN\Oy atrd odnyieg TTou avTIMETWTTICOVTAlI WG evoTNTA

(dladikaaoia, utropouTiva, ocuvapTnon).

= KAHZEIZ MONAAQN (MODULE CALLS):
1.lepapyia evepyotTroinong Hovadwyv
2.lepapyia eAéyxou (o€ KOAG dOPNUEVO DIAYPAUHA)

AQYE
ANAGOPA
STATIZTIKON

Ji OTOTIOTIKA QaKEAWY TaayIoU

MOP®OTIOIHZE

por) EAEyxou 2TATIZTIKA por 6edouévwy

Y

3 Hop@OoTIoINUéVA OTATIOTIKA

-~ ‘

EM®ANIZE
2TATIZTIKA

i) OTITIKOTTOINMEVO OTATIOTIKA
67%

Pon eAéyxou kai pon dedouévwv

e [1ANpoYOpPIiEC OXETIKA HE TO TTOTE KAl VYIATI Ol POVADEG
QuUTEC  KaAouvTal TTEpIAAPBAvovTal  OTn OUVOOEUTIKA
TEKMNPIwoON NG MOVAdAC  «OUOKEUOOE  (PAKEAOUG
ToOQyIoU».

e Agv 1o0XUEl TTAVTA N ATTO APIOTEPA TTPOC OECIG dladoxr} TwvV

KANOEWV JOVAdWV.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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= MAPAMETPOI (EYPEIA ENNOIA):
o Acdopuéva eTTECEPYATIOC

e 2nuaTa eAEyXoU & KATAOTAONG

Mopen:
1.Aiapoipaldueva ) koiva/kaBoAika dedopéva (shared
data).

2.MeTafiBaldépevec TTapAueTpol KANoewv (couples).

Xpnoiuornra eueaviong:.

1.BonBouv oTtnv katavonaorn Tou TI akPIBWS KAVEI TO
TTPOYPAMMA.

2.BonBouv oTnVv &KTiuNON TOU AV TO TTPOYPOUMA Eival

OwWOTA dOPNUEVO.

> UvOeauol (couples):

EmitpémTouv va TTapouaciacTei n auvdeon 1 aAAIwg
oudeutn (To pEyEBOC Kal TNV TTOAUTTAOKOTNTA TNG
OIETTAPAC) METACU TWV HOVADWV.
2U0vdeauol EAEyxou (control couples): xpnoipgoTtrolouvTal
WG TTOAAATTAEG POEC YEYOVOTWV.
20vdeauor Asdouévwy (data couples): TTapdueTPOI PE TA

TTPOG £TTECEPYaTia dedouéva.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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Alapoipalodueva osdopuéva (shared data)

MapioTdvouv KoIva XpnoIJOoTToIoUPEVO OEQOUEVA.
Koiva/KaBoAika Asdouéva: Koiviy TTpdoacn oTIC
OlapoIPalOUEVES TTEPIOXEG.
IB1aitepa Asdouéva: atToKAEIOTIKN TTPOCRACN OTIC

dlauolipaldueveg TreploxéC (data hiding).

2YZKEYAZE

OAKENAOYZ
AavBacuévo TZATOY

Bapog
o’
I TTANPES
KouTi
v
MAPAKOAOYGOHZE EAEr=E ANTIKATEZTHZE
DOAKENOYZ MAHPOTHTA KOYTI

TZATIOY KOYTIOY

mhBog Ay J meog
PakéAwY QaKéAwv
ToQyioU TOoQyiou
NAHOOX
DOAKEAQN
TZATIOY
(o)
2YZKEYAZE
OAKEAOYZ
AavBacpévo TXArOY
Bapog
e
I TTANPEG
KOUTI
v
NMAPAKOAOYOHZE EAEI=E ANTIKATEZTHZE
OAKEAOYZ NAHPOTHTA KOYTI
TZATIOY KOYTIOY
mAM00¢ pakélmv TAN00¢ PaKéAmV
Tooy100 TOAY100
(B)

Aiauoipaloueva dedouéva: (a) Koiva/kaBoAika dedouéva, (B) 1diaitepa diauoipaloueva

oedopéva.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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= MONAAA BIBAIOGHKHZ (LIBRARY MODULE)
1.KAoeig o€ povadeg BIBAIOBAKNG (ETOIUEG).
2.KANoe€Ig ota TTAQiola TNG apXITEKTOVIKAG TOU AOYIOMIKOU.

3.MoAANaTTAEC KANOEIG TNV idIa povada.

ANTIKATEZTHZE
KOYTI
$ EVTOAEG DNTIKATAOTOONG
PakéAwV raaylol
v
2TEINAE ZHMA METAKINHZE 2TEINE ZHMA
ANTIKATEZTHZE ADAIPEZE AANNATHE MHXANIKO NEOY
KOYTI ®AKEAO KOYTIOY BPAXIONA KOYTIOY
TZATIOY
alayr vs’o’
EVTOAEG O\‘ _(O EVTOAEG KouTio 3 3 KouTi
QAVTIKOTAOTOONG apaipeong
@okéAwV Toayiou QokéAwv Toayiou
2TEINE £TH 2TEINE £TH
METAKINHEE AIENA®H AIEMNADH
MHXANIKO XEIPIZTH XEIPISTH
BPAXIONA
() ®

Xpron povadwy BIBAIOBAKNG: (a) W apXITEKTOVIKI AoyiouIkou, (B) wg

eTTavaAaupavouevn povada.

= ZYNAETHZ (CONNECTOR)

ANTIKATEXTHZE
KOYTI

EVTOAEG TVTIKOTAOTAONG
PaKEAWV TgayIoU

it

STEIAE ZHMA METAKINHZE STEIAE ZHMA
AANATHZ MHXANIKO NEOY
KOYTIOY BPAXIONA KOYTIOY

aAhayn ? véo

KOuTIOU

ZTEINE ZTH
AIENADH
XEIPIZTH

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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2U0uBoAo ouvdéTn

= KENTPO ENMIAOMHZ/ZYNAAAATHE (SELECTION/TRANSACTION CENTER)

7117

Y1rodnAwvel 0TI 01 JoVADES TTOU OUVOEOVTAI O€ QUTO

KaAouvTal JE apoIBaiws atTOKAEIOTIKO TPOTTO.

AIENA®H
XEIPIZTH
€TMIAOYN
AMOAE=0Y =EKINHZE >TAMATHZE AANNAZE AQZE ANADGOPA
EMINOTH >YZKEYAZIA SYZKEYAZIA BAPOX STATIZTIKQN
XEIPIZTH OAKEAQN TZATIOY DOAKEAQN TZATOY OAKEAQY TZATIOY

2U0uBoAo kévrpou emmAoyng/ouvalrayng.

= EMANAAHWH (REPETITION)

AHMIOYPTHZE
KATAXTAZH
MIZOOAOZIAY

ap1Budg

uttaAAfjAou oedopéva

HIGB00 uI086¢ oedopéva

o pioBodociog

Sedopéva
pioBou

MAPE YMOAOTIZE EKTYMNQZE
AEMNTOMEPEIEX MIZOO KATAXZTAZH
YMNAAAHAQY MIZOOAOZIAX
2U0uBoAo erravaAnyng.

= ANAAPOMH (RECURSION)

aApXIKOC 3
ap1Buog

—

YMNOAOTIZE ETTOPEVOG
SEIPA ap1buog

]

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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2U0uBoAo avadpopurng.
= ZYMMEPIAHWH (INCLUSION)

Y1rodnAwvel 0TI OV ATTOTEAEI CEXWPIOTH UTTOPOUTIVA, OAAG

gival Eva TUAPA KWOIKA OTO ECWTEPIKO TNG HOVAdAG.

NAPAKOAOYGHZE
DOAKENOYZ
TZATIOY
Bdpog pakéAou Bdpog pakéAou
T00YI100 O/‘ ./' C& ToayI00
AavBaouévo
Bapog
MNAPE ENIKYPQ- AMNOGHKEYZE
MENO BAPOX BAPOZX
OAKEAOY TZArOY DAKEAQY TZATIOY
quToogqq;(lonUs)\ou o/‘ AavBaouévo
o p
Bapoc w \. Bapog
@akéAou Toayiou
NAPE EMIKYPQZE
BAPOZ BAPOZ
OAKEAOY TZArOY DAKEAQY TZATIOY

2U0uBoAo ouutrepiAnywng.

= XYNAEZMOZ AIAAOIOY (DIALOGUE COUPLE)
MapdueTpog peTaBIBAleTal 0T pOvAdA TOU XANNAOTEPOU
EMTTIEOOU, TPOTTOTTOIEITAI KOl OTN OUVEXEIQ ETTIOTPEPETAI

oTnV apxikn povaoda.

TTivakag TTivakag )
Taixvidiou Taiyvidiou ]
g EVNUEPWHEVOG
véa i véa 3
Kivnon Kivnon
MNPOXOEXE MNPOXOEXE
KINHZH XTON KINHZH XTON
MINAKA MAIXNIAIOY MINAKA MAIXNIAIOY
(o) ()

2U0uPBoAo ouvdéouou diaAoyou.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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= ZYNAEZMOZ [MEPIEXOMENOY (CONTENT COUPLE)

MODULE X MODULE Y
NN\ NN\
GOTO L1 AN
AN LABEL 1:
NN\ NN\

MONAAA X

MONAAA Y

2UuBoAO CUVOETLIOU TTEPIEXOLIEVOU.

o KaAutepn kartavonon Kwdlka, akOoun Kal av dev eival
owaoTA douNUEVOC.
e Agv avapEéVETAl O KWOIKAG TOU TTPOYPAUMATOC VA YPAQTEi

ME TTAPOMOIO TPOTTO.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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2YNOAEYTIKH TEKMHPIQZH
« TekpnpPIwvel TTANPWCS Ta dlaypappara douNG, ToV TPOTTO
UAOTTOINONG KAl TOV €AEYXO OTIG JOVADEG.
« epIAauBavel TNV QUOIKA TTEPIYPAPT TWV TTPOdIAYPAPWYV
oxediaong Kal UAOTTOINONG YIA TIG MOVADEG KAl TA

dedopéva.

= MPOAIArPA®EZ AEAOMENQN

DuoIKN TTEPQIVPADNA:

Oéon Bpayiova = arm x + army + arm z + claw

arm x = ELEMENTAL

onuacia = divel Tn B€on Tou Bpayiova g 0poUC Kivnong Tavw Kal KaTw.

mmedio Tipwyv = -100 w¢ +100
H miun 0 diver tn 6éon tmou eivar opifovria w¢ mpog 1n BAcn Tou
unxavikou Bpayxiova, apvntikES TIUEC Eival KATwW ATTO TO EITITTEQO
Baoncg, BeTIKES TIUEC gival TTAvw ATTO TO ETTITTEOO BACTC.

1 povada = 10 mm.

YAotroinon:
ARM POSITION = RECORD
ARM X : BYTE
ARM Y : BYTE
ARM Z : BYTE
CLAW : BOOLEAN

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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= MPOAIArPA®EZ MONAAQN

oETTITPETTOUV OTOV TTPOYPANMATIOTH VA YPAWE! TNV KWOIKA.

oETTITPETTOUV TN OUVTAPNOTN TOU KWOIKA AUTOU.

Tpo1TOI CUYYPAMAC TTPOOINYPADWV:

1. weudokwdIKag

2. KEipevo

3. dlaypaupaTa

4. yAwooa TpocdlopIOPoU  TTpoypdpuaTog  (Program
Definition Language - PDL)

5. TTiVOKEG

6. KA&Be GAAN KATAAANAN HEBODBOC

[MepIAapuavouyv:

1. TrEpIypa@n Twv 1000wV Kal 00wV TNG Jovadac.

2. TIEPIYPOPI) TOU OAYOPIOUOU TTOU XPNOIKOTIOIEITAI OTN
Movada.

3. TTEPIYPOAPI TWV ECWTEPIKWYV OEOOUEVWV TTOU

XpnoigotrolouvTal aTn hovada.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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KATAZKEYAZONTAZ ENA AIATPAMMA AOMHZz

1. 2xediaon atrd TNV apxn, yia Eva véo ouoTnua:
& karaokeudlerar amré ra APA.
2. 2xediaon yia éva uttapyxov ouoTnua:

& uovreAorroinon avrioToixou KWoIKA.

OvopaTtoAoyia o€ diIaypAUUATA TTOU JOVTEAOTTOIOUV TOV KWOIKA:
1. Aiatpnon Twv OVOUATWY ATTO TOV KWOIKA.

2. Y100€TnonN 170 KATAVONTWY OVOUATWY, O€ AvTIoTOiXNoN.

EAEMXONTAZ ENA AIATPAMMA AOMHZ

eENEMX0OZ ZYNTAKTIKHZ OPOOTHTAZ (SYNTACTIC CHECK)

eENEMX0OZ 2ZA®HNEIAZ (CLARITY CHECK)
1. OvouaroAoyia diaypduuaro¢ dounc
& AvAAoyn YE TOUG HETAOXNMATIOHOUG OEOOUEVWV.
& Meplypagn TPAYUATIKAS AEIToupyiag.

2. Zoyioua diaypauuaroc dounc (balancing)
L OpoIGuoPPN KATAVOUR MOVABWY

> woTr KaTtavour] eAEyXou Kal AEIToupyIKOTNTOG.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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EPQTHZH
THAEPQNIKOY
KATAAOIoY

dietBuvaon g TNAéQpwvo

TNAépwvo '\o Q

4 Fie0Buvon
MAPE MAPE BPEZXZ EMO®ANIZE
ONOMA AIEYOYNZH APIOGMO APIOGMO
THAEDQONOY THAEDQNOY
KataAoyog
akoAouBia g akohoubia g .
aAQaBNTIKWV aA@apIBUNTIKWV akohouBia
TNAEQWVoU
MAPE MAPE EMO®ANIZE
AKOAQOYO®IA AKOAQOYO®IA AKOAOYOIA
AANDABHTIKQN AADAPIOMHTIKQN
%XGPGKTﬁPGQ
xapaktipag 3
XapakTrpag f : xapaKTr’]pagJ 0¥ K. aA@apiBunTIKG
ah@apnTikd XapakTipag
EMIKYPQZE MAPE EMIKYPQZE AQZE
AAOABHTIKO XAPAKTHPA AANOAPIOMHTIKO XAPAKTHPA

ZuyIouévo diaypauua doung.

3. Aiauepiouog diaypauuaro¢ ooung (partitioning)
& Tunuartotroinon ASITOUPYIWY O€ ETTINEPOUG MOVADEG.
U XapnAr ouleun, uWnAr OUVEKTIKOTNTA.
L YwnAo fan-in, xaunAo fan-out.

>Uuleuen (Coupling):

Eival To 1000 TnG TTANpOo@opiag trou diapoipaleTal
METAEU TWV HOVAdWYV, UTTO TN HOP®I TTAPANETPWYV N

dlapoIpalOpeVWY DEDOUEVWV.

> UVeKTIKOTNTA (Cohesion):

KaBopilel TTOoa SI0QOPETIKA TTPAYUATA KAVEI MIa
Movada Kal aTtroTeAE Eva BewpnTIKO HETPO KOAOU

dlapepiouou.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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Fan-in:
Eival To TTA80¢ Twv povadwyv TTou KaAouv
(XpNOIMOTTOIOUV) HIO CUYKEKPIMEVN Hovada, dnAadr

ATTO TTOOEC «EAEYXETAI».

Fan-out:
Eival To TTAB0¢ Twv HovAadwyv TTou KAAEI (XpNOIUOTTOIEN)

MIQ CUYKEKPIMEVN HOVADA, ONAQDN TTOOEC <EAEYXEI».

A

uwnAin AeIToupyikni
OUVEKTIKOTNTA

akoAouBiakn

10aviknf

uAotroinon

ETTIKOIVWVIOKH

01adIKAOTIKA

XPOVIKN

Aoyikn
X GH’V\'?
OUVEKTIKOTNTA  GUUTITWHOTIKA

»
»

Oedopévv avTiypapou eAéyxou atréd Koivou TTEPIEXOUEVN
un xaAapr uynAn
ouleuén oUleuén oudeuén

20leuén Kal OUVEKTIKOTNTA UOVAdwWV

avarepa ™.,

fan-out emimeda

Karwrepa
emimeda

v

fan-in
Fan-in kar fan-out povadwv

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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4. Karavoun eAéyxou
U ATTOQUYH CUVOEOHWY EAEYXOU ATTOPATEWV.
& Atropuyn didotraong amégaons (decision split).
UEkTaon ammoteAéopaTtog (span of effect) To ToAU éon

Kal N éKTaon eAEyxou (span of control).

2.0vOEOOI EAEYXOU:
e [1AnpoYopicc KATAOTOONG.

o EvTOAéC (atTOQAOEIC).

‘EkTaon sAéyxou (span of control):

Eival To TTA00¢ Twv HovAadwyv TTou EAEYXEI APECA HIA

OUYKEKPIMEVN povada.

‘EkTtaon ammoteAéouaTtoc (span of effect):

Eival To TTAB0¢ Twv HovAdwv TTou EAEYXEI EuPECa HIa

OUYKEKPIMEVN JOovADA, HECW ATTOPACEWY O€ AUTH.

Aidotraon eAéyyxou (decision split):

Katrola atré@acn AappBaveral o€ yia yovada Kal
uAoTrolgiTal o€ KATTola AAAN (€KTAON ATTOTEAEOUATOG

EUPUTEPN ATTO TNV EKTOON EAEYXOU).

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177
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eENEMXOZ TEAIKHZ YAOMOIHZHZ
L OewpnTIKA PHETPA dounpévng oxediaong.
O TMpaypaTikd péyebog Kal TTOAUTTAOKOTNTA HOVADWV.
U ATTOS00N OUCTAUATOG O€ AsITOUpYia.

U BeATioToTroinon KWAIKA, Ye TOavo KOOTOC OTNV

TTANPWG doPNUEVN APXIKA HOP®N.

ETAOYEG «KATAOTPOPNG» TOU I0AVIKA OOUNUEVOU OVTEAOU:
e 2UyXwveuon Jovadwyv (EAATTwon KAROEWV).
o ATTOQOTIKOTEPN KATAVOMN EAEYXOU.

e BeATioTotmoinon ammo@Aacewyv (AOYIKEC EKPPAOTEIQ).

2nuegiwon. Kabe mapékkAion amro 1o 10avikd dounuévo

UOVTEAD, OO0 arTapqaitnTn KAl av KpIiverai yia tnv
arrodox) ToU TEAIKOU OUCTAUATOCS, EXEl ETITITWOEIC

aTnVv Karavonaon Kai guvtipnon Tou UEAAOVTIKA.

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177



KE®AAAIO 13° : AIATPAMMATA AOMHS (STRUCTURE CHARTS) 17/17

ANAKE®AAAIQZH

v Alaypduuata Aoung = avamTuén & Tekunpiwon TTPOYPANHATWY

(ETTITTEQO KWOAIKQ).

v 2UuBoAa = Movadeg
= KAqoE€IC novadwyv
= [Mapduerpol (shared, couples)
= [MpooBeta (BIBAI0BrikN, ouvdETNC, ETTAVAANWN,
etmIAoyri/ouvaAAayr], avadpour), CUPTTERIANYWN,

ouvod. d1aAdyou, oUVD. TTEPIEXOUEVOU).

v 2uvodeuTik Tekunpiwon = 1Tpodiaypa@Eéc deSOUEVWV
= TTPOdIAYPAPEG HOVADWY

v Kataokeun Alaypapudrtwy Aounig
& amrd 1o didypapua otov Kwdlka (chart—>code)

& amd Tov Kwdika oT1o didypaupa (code—>chart)

v 'EAeyxoc AlaypapudTtwy Aounig
L, OUVTOKTIKOG EAEYXOC
L, €AEyXOC OQPAVEIOG
& ovopaToAoyia, CUyIopa, OIQUEPITHOAG, EAEYXOG
& g0leun/ouvekTikOTNTA, fan-in/fan-out, éAeyxog/aTToTEA.

%, ¢Aeyxoc¢ uhoTroinong

MANEMIZTHMIO AGHNQN, TMHMA MAHPO®OPIKHE XAPHz TEQPTIOY, M-177



