T.E.I MEAOINONNHZOY
2XOAH TEXNOAOTIKQN EPAPMOIQN

(EAPA SMAPTH)
TMHMA MHXANIKQN NMAHPO®OPIKHS T.E.

NTYXIAKH EPTAZIA

OEMA: AHMIOYPTIA KAI AIAXEIPIZH HAEKTPONIKOY
MAGHMATOZ 2THN AITAIKH TAQz2A 2TO TINAIZIO
YBPIAIKHZ AIAAYKAAIAY (BLENDED LEARNING).

ApavdAkng ZTuAlavog, 2013

A.M 2006107

EMIBAETTIOV KOBNYNTNC : Mmtapdng MNewpyiog

{8 TEI MEAOMONNHZOY - 2XOAH TEXNOAOTIKQN E®APMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



2 TEI MEAOMONNHZOY - 2XOAH TEXNOAOTIKQN E®APMOTIQN
TMHMA MHXANIKQN MAHPO®OPIKHX T.E.



Meplexopeva

a0 AV 0 Y o DTSR 7
TN EFOAUCTION .ttt e et et e e e b e e e bt e e e asn e e e e e e nnnreean 8
(€010 0, Xo | Lo TN AR OOR OO PR O RROPRN 9
1.1 EE" aTTOOTACEWG EKTTOTIOEUG N ciiiii ettt 9
1.2 10TOPIKI) AVOBPOUI KOL EEEAIEN .cuiiieiiiiiiieiieie ettt ettt e et reesne e 9
1.3 MEANOVTIKEG €EEAIEEIC €€ ATIOOTACEWC EKTTAIOEV T NG cevvievereiieciveeiieeeeeeees 11
1.4 Katnyopieg ZuoTnUATWVY YTTOGTAPIENG MABNONG.cciieiieieieeeeeeeee e 11
1.4.1 ZOyKpIon ZUCTNUATWY YTTOOTAPIENG MABNONG.cccieieeecee e 13
1.4.2 ZuotAuata Alaxeiptong MadnNong (LM S) ... 14
1.4.3 Katnyoplomoinan BACN ETTIKOIVEOVIOG. .. .ciiiieiieiiaieeieaieesieeiesieesieeeeeseens 16
1.4.4 KatnyoploToinaon BACN AOYIGHIKOU....cccieiieiieectieeieeseeeseeessaeeneeseesseeesnnas 17

1.5 MNEPITPA®H MAATO®OPMQN AZYITXPONHZ THAEKMAIAEYZHY ..., 19
S A N U} 0 ] TP TP TP 20
1.5.2 CLAROLINE . ..ot e e s e 22
1.5.3 E-CLASS (OPEN ECIASS ) uveiiiiiieiiiieiiie ettt 25
1.5.4 DOCEDO .o s 31
1.5.5 MOOAIE... oot 33
1.5.6 BIaCKBDOAId. ... 38

1.6 ZYTKPIZH TIAATDPOPMOIN ...ttt ee e e e e 39
1.7 ETTIAOYT] TEACTQOPHIOIG weeutieuteateeatienteaeeaseeaseateaseeaseesseesseassesseesseesseassesseaasessseansassessns 45
X010 0, Yo | Lo TSROSO PSR OURRRRPSO 47
R Y D3 IO ] I o PP P PP P TP PUPTPPPPPRTT 47
A N o X Yo o 1= SRR 48
2.2.1 EyKOTACGTOGON TOU APACRH @ oo 48

2.3 P H P e e e e e e e e bbb e e e e e e e e e s aaane 51
2.3.1 EyKATAOGTOON TNG PHP e 52

3 TEI MEAOMNONNHZOY - XXOAH TEXNOAOTIKQN EPAPMOIQN
TMHMA MHXANIKQN MNMAHPO®OPIKHX T.E.



R Y YT © ) PP PRSPPI 56

2.4.1 EYKOTAOTOOT MYSQL. .ottt 56

2.5 ETKATAZTAZH MOOAIE .ot 60
2.6 Aloxeipton Kot SIOPHOPQUWAOTN TIAATQOPHOG aveaeeiueeieaneeaieesieeseeseeseessesseesseesees 66
KED AN AT 3 ettt e e e oo oo h bbbt ettt e e e e e e e e e e bbb e e e et e e e e e e e e e babbeaeaeaaans 73
3.1 Introduction to computer NEtWOTIKS. ... 73
3.2 OSI AND T CPR/IP ettt e ettt e ettt e e e emn e e e e snae e e e e s anaeaaeeas 87
3.3 IP address classes & SUDNEttING.....ccccieiieee i 119
3.4 Media aNA EVICES .. .oiiiiiie ittt e e e e nnne e 143

G TR T = L 1 1 1 o o 158
3.6 Internet Protocol Version 6 (IPV6).......ccciiiiiiiiiiciee e 176
3.7 Network Address Translation (NAT) ... 193
3.8 Virtual Local Area NetwOorks (VLANS). ...t 201
KEDANATO 4 ettt e e e e et e et e e e e e e s s e bbb br e e e e e aeeeeaans 218
DI DT R 2 Yoo (o Ko s o o SRR 218
BIBATOTPADIA ettt e e oo ettt e e e e e e e s s shabbb e e e e e e e e e e e s s e sannbrnneeeas 219

| TElI MEAOINMONNHZOY - ZXOAH TEXNOAOTIKQN EPAPMOIQN
TMHMA MHXANIKQN MAHPO®OPIKHZ T.E.



Copyright © Apavddkng ZTuAlavog 2013

Me emi@OAaEN mavtog dikatwpatoc. All rights reserved.

ATtayopeleTAl 1N avTlypa®n, amobnkevon Kot dlavopn Tng Tapoloa(
epyaciag, €€ OAOKANPOUL I TUAUATOC AUTNG, YIO EUTIOPIKO OKOTIO. EMITPETETAL
n avoatomwan, amnonkeuon Kol Jlavodr yla OKOTIO un  KEPOOOKOTIIKO,
EKTIAIOEVTIKNG N EPELVNTIKAC UONG, LTIO TNV TTPOUTIOBECN VA AVAPEPETAL N
TNy TIPOEAELONG KOl Vo dlatTnpeital To mapov pnvuua.  EpwtApata mou
a@opolV Tn XPNnon TInNg epyacioag yla KEPOOOKOTIIKO OKOTIO TIPETEL va
amevOUVvVoVTAl TIPOG TOV CLYYPAPEQ.

Ol amoyel KAl TA CUPTIEPACHOTO TIOU TIEPIEXOVTOL OE€ OUTO TO £yypa@o
EK@pAalouv TOV ouyypa@éa Kol Oev  TIPETEL  va  gppnvevBei  oTi

QVTITIPOOWTIEVOLV TIC e€Ttionpeg O€celg touv TEI MEAOMONNHZOY- ZIXOAH
TEXNOAOTIKQN E®APMOIQN (EAPAZMAPTH).

5 TEI MEAOIMONNHZOY - XXOAH TEXNOAOIKQN E®PAPMOIQN
TMHMA MHXANIKQN MNMAHPO®OPIKHX T.E.



6 TEI MEAOIMONNHZOY - 2XOAH TEXNOAOTIKQN E®APMOIQN
TMHMA MHXANIKQN MAHPO®OPIKHX T.E.



Elcaywyn

ZKOTIOC TNG OUYKEKPIUEVNC TTUXIOKAG epyaciag eivalr n dnuiovpyia kalr n dloxeipion
NAEKTPOVIKOU PaBAUaTOC oTo TTAQiclo LBPIdIKAC didacKaiiag. O 0poc LPRPISIKNA dIdACTKAAIO
OVO@EPETAL OE POPPEC EKTIAIdELONG TIOU CUVOLALOLV dPACTNPIOTNTEC TIOL dleEdyovTal g€
TapadooIaKoUg XWPOUG EKTTAIdELONC (OXOAIKEC aiBouoeg, epyacTnpla) PE EKTIAIOEVUTIKEC
OpaCTNPIOTNTEC TTOU TIPOC@PEPOVTAL OO AmooTacn (cUyXpova 1 aclyxpova ) JE T XPnon
TWV VEWV TEXVOAOYIWV Kal TOU JIASIKTUOU HE OTOXO TN BEATIOTN EKUETAAAELCT) TWV BETIKWV
OTOIXEiWV Kal Twv duo Tipogeyyicewv. O1 @oITNTEC Ba PTTOPOUV va XPNCIKOTIOIoUY TNV
NAEKTPOVIKI TIAOTQOPUO CUUTIANPWHOATIKA HE TIC SIAAEEEIC TTOL BidOVTAL OTO TIAQICIO EVO(G
€CONNVOL KOl Ba TIOPEXEL NAEKTPOVIKEC OOKNACEIC OTIWE quiz, SLVATOTNTEG ETIKOIVWVIOC
OVOUETOED TOUG 0w forum Kot GAAOUC NAEKTPOVIKOUC TIOPOUC, ETITTAEOV B ETITPETEL TNV
TapakoAoUBNan Touv TOPAAANAC PE TIC KAAOOIKEG DIAAEEEIC.

MPOOTTIKA TNC Epyaciag ival va amoTeAETEL Eva XPNOIMO EPYAAEIO yia TOUC PEAAOVTIKOUG
OLVAOEAPOUC OTIC OIOAEEEIC TWV PHABNUATWY JIKTUWVY. EMITTAéOV €TEId N dnuloupYia Kal N
dlaxeipion Tou NAEKTPOVIKOD pobriuatog Ba gival otnv ayyAlKr] YAWOOO OTWTEPOG GKOTIOG
gival va eEunnpetnBo0lv o1 aAAodamoi oTIoudACTEG TIOU PEAAOVTIKA Ba €pBouv oTnv oxoAn
pOo¢ oUP@WVO PE TO TPOYPAUUO OvTOAAyAC @oltntwv Erasmus oUTOC WOTE va
OIELKOALVOOUV OTNV TTOPAKOAOVONON TWV HABNUATWY.

2TO ETOHYEVO KEPAAOIO OKOAOUOEL Pl PHEAETN OXETIKA HPE TNV EKTIAIOELON €E'ATTOCTACEWC.
[dlaitepa Ba HPEAETNOOUME TIC KATNYopie¢ oLOTNUATWVY ULTOOTAPIENG HABNoNg kal Ba
TIOPOUCIACOVUE MEPIKEG TAATPOPHEG TNAEKTIOIdELONC WOTE MECO OTMO Hia dladikaagia
oUYKPIONG TWV YVWPIOUMATWY TOu¢ PE TNV Bonbeia mMVAKwY, va ETIAEEOUVPE TEAIKA TNV
OpPHOdIa TTAAT@OPUO TIOU EEUTINPETEI TIG AVAYKEC TOU NAEKTPOVIKOU Pag PaBrpaToC.

210 O0eVTEPO KEPAANIO Ba TIEPIYPAPOULHE AVOAUTIKA TNV dladIKaGia TTou XPEIA{ETAl WATE VA
LAOTIOINOEI N NAEKTPOVIKI TIAATQOPUA. Oa avaADCOULHE TNV OIAdIKATIO EYKATACTAONC TwWV
AOYIOUIK®V GUOTNUATWY TIOL ATIAITOUVTAL KOl EQOCOV UAOTIOI|GOUUE TNV TAATPOPUA HOC
Ba aoxoAnBouue pe TV dlaxeipion Kal TV dlAUOPPWAN TOU EKTTAIOEVTIKOU UAIKOU TIOU Ba
TIEPIEXEL

10 TPITO KEPAAAIO YyiveTal TOPABEDT, UTIO TNV HOP@N JIAPAVEIDY, TOU EKTTAIOEVUTIKOU
LDAIKOU TIOU €XEl JETAPPACTEL 0TNV AYYAIKN YAWCOO KAl Ba avapTnOei oTnv mTAAT@OpUa.

ITO0 TETOPTO KOl TEAELTAIO KeE@AAQIO Oa aoXoAnbolue PE TO GCUMPTIEPACUATO TIOU
TIPOEKUPOV OTIO TNV CUYKEKPIPEVN TITUXIOKN Epyaaia.

NEEEIC KAe1dI1A: EE' amooTAoew( eKMAideuan, NAEKTPOVIKA TAATQOPMA, e-learning,
ouoTAPOTa LTOOTAPIENG PABnong, cuoTAuata dlaxeipiong PHAONGONG, AVOIXTOU-KAEIOTOU
Kwolka, moodle, elcaywyr ota diktua
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Introduction

The aim of this particular graduation project is the creation and the management of an e-
lesson under blended learning. The term blended learning refers to forms of education
which combine activities that take place in traditional places of education (such as classes,
laboratories) with educational activities that are offered by distance (synchronous or
asynchronous) by the use of new technologies and the internet which aim to the best
exploitation of the positive elements of both approaches. The students will be able to use
the platform additionally to the lectures that are given place during a semester and it will
provide them with e-exercises such as quiz and abilities of communication amongst them
such as forum. Plus, it will allow the observation at the same time with the classical lectures.
Prospect of the project is to become a useful tool for the future colleagues to the lectures
that are referred to the networks.

Our ultimate purpose is to help the students that will come from abroad during the
exchange student program Erasmus and to make them feel more comfortable in our school
so the creation and the management of the e-lesson will be at the English language. With
this way, it will be easier for them to keep up with the lessons.

The next chapter refers to a research about the education which is made by distance.
Particularly, we will study the categories of learning support systems and we will present
some e-learning platforms. During a procedure of comparing and contrasting their
characteristics with the use of tables, we will eventually choose the appropriate platform
that covers the needs of the e-lesson.

To the second chapter we will describe the procedure that is needed in order to complete
the platform. We will analyze the process of the installation of the software. Subsequently,
we will deal with the management and the configuration of the educational material.

To the third chapter, with the use of slides, we will present the educational material which is
translated in English and it will be posted to the platform.

To the fourth and final chapter we will be occupied with the conclusions of this particular
graduation project.

Key words: distance learning, e-platform, learning support systems, learning management
systems, open-closed source, moodle, introduction to networks
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Keg@daAaio 1

1.1 EE' ammootaocelg EKkmaidsuon

TNV €€ ATMOOTACEWC EKTIAIOELAN, O EKTIAIOEUTNC KAl O EKTIAIOEVOUEVOC PBpiokovTal
0€ OIOQOPETIKO XWPO Kal Xpovo. H €€’ amootdoew ekmaideuan opiletal wg n ekmaidsuaon
TIou €ival umofonBoulpevn amd TO HECA ETMIKOIVWVIOG OTMWC TAXLOPOWEIO, NAEKTPOVIKO
Taxudpopeio, padid@wVo, TNAEOPOCT], KACGETEC BIVTED, LTTOAOYIOTEG, TNAESIACKEYN XWPIC
va XPEIAeTal APETN MA@ HETOEL EKTIAIOEUTH] KOl EKTTAIOELOPEVOU. Evag GANOG OpIouOG
TIoOU WJTopeEi va Ppedei oTO SIAJIKTLO AvO@EPEL OTI TPOKEITAL Yid €vda TOPED TNG
EKTIAIdELONC TIOL O@OPA TNV TOAISAYWYIKN, TNV TEXVOAOyia Kal TOv oxediaoud tng
EKTIONOEVTIKNC OOMNC, TIOU ETISIWKEL TNV TIOPOXN EKTTAIOELONC, XWPIC TNV AVAYKN QUGCIKAC
Tapouaiag oTo XwWPOo TIOU auTh AdpBdavel xwpa. O OPICPOC OUTOC aVOA@EPEL TNV €€
OTIOOTACEWC EKTIAIOEVON ¢ EEXWPIOTO KAADO TNG EKTTAIOELANC, KATI TTOU OUWC Oev €ival
MEBOBOAOYIKA ATIOOEKTO. AOYW TOU OTI N €€' OTOCTACEWC EKTIAIOELON XPEIALETAlL OXEOOV
OTIOKAEIOTIKA TNV LTTOOTAPIEN TOU ULTIOAOYIOTH Ko I1dlaitepa Tou Internet, o oploPOg NG
TEiVEL va Yivel TAUTOONUOC MPE EVVOIEC OTIWC NAEKTPOVIKA pabnon (e-learning), pdaénon
vmtofBonBovpevn amo vmoloylotry (computer assisted learning), paénon péow O10SIKTUOUL
(online learning), d10dIKTLOKN eKkmaidevon (online education), ekmaidevon Pacloyévn OTO
dladiktuo (web-based education). H dlag@opd otn onuagio Twv O0pwv auTwv apxidel va
vTToBaBpileTal KOl O SIOXWPICHOC YIVETOL OAO Kal TIIO OUCKOAOC TOGO Yia apxApioug 000
KOl YIO EUTIEIPOUG.

AmoTeAel dNAADN €va EVOANOKTIKO TPOTIO EKTIAIOELANG, OTIO AUTOV TTOU OAOL €XOUME UABEL
KOl EKTTAIOEVTEL EWC TWPA, YE PO TAEN, Evav EKTIAIOEVTH KOl TOUG EKTTAIOEVOHUEVOUC,

Itnv €' AMOOTACEWC EKTIIOELAN LTIAPXEL OUVATOTNTA TIPOGPRACNE OTO EKTIAIOEUTIKO LAIKO
OTIOIOdONTIOTE WPO KAl OTIYPN TNG NUEPAC YECW ToU Internet. To EKTTAIOEVTIKO ULAIKO UTIOPEL
VO TIOPOUCIOCTEL EKTOC OO TNV KAAGCIKA HOP@I KEIUEVOU Kal PE AANO PETO OTIwWG BivTeo,
OUOKEVEC QVOTIAPAYWYNC apXEiwV fXou, Wnelakolg dioKoug TTOAUUECWY Kal GAAO péoa
divovtag mapdAANAa T duvaToOTNTA TNE AI0AGYNONG TWV EKTIAOEVOUEVWV.

1.2 lotopikn avadpolir] Katl eEEAIEN

H 1otopia kal n e€EMEN NG ekmaideuaong xwpiletal og Tpia oTadia.

To TPWTO OTASIO KOAUTITEL TNV TEPIOdO Aiyo TIpIV TNV EUPAVICN Tn¢ Tumoypagiac. H
EKTIOOELON TOTE NATAV TPOVOUIO HOVO YIO AlyouC Kupiw¢ a@opouce TOV KANPO Kol TNV
aploToKpaTia. To 0eUTEPO OTASIO AAUPBAVEL XWPA PETA TNV AVOKAAUWN TNG TUTIOypa@iag
amo tov NouteuPépylo. H e€ENIEN TNC ekmaidevuang ATav paydaia Kal €iXe w¢ AMOTEAECTUA
Vv idpuon KoAgyiwv Kal TAVEMIOTNPIwY. To TPito oTddlo NApbe pe TNV €icodo
TWV NAEKTPOVIKWVY LTTOAOYICTWVY OTNV EKTTAiIdELON.

MapoAo TOL KAl N onuepivr ekmaidevon otnpidetal Katd KOPIo AOYO OTNV OKAdNUOIKN
EKTIOiOELON TIOL avadeixBnKe ata dVO TPWTA GTAdIO EEEAIENG, N TeEXVOAOYia ival auTr Tou
€XEl TOV Kupiapxo pPOA0 KABWC ME TNV €EEAEN TG OTa PECA ETIKOIVLWVIAC KOl TOUC
UTIOAOYIOTEC dladpapaTidel TNV aAlayny Tou oknvikoU. H €& amootdoewg ekmaidsuan,
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onuepa PBpiokel mO TPOCEOPO €J0@POC YIA OVATITUEN Kal TIOOVOV HEAAOVTIKA va
KUPIOPXNOEL OTO XWPO TNE EKTaideuanc.

ZOPJ@WVO KOl PE TOUC OPICHOUC TIOU dOONKAV TOPATIAVW N apXf TNG €€ ATIOOTACEWC
EKTIAIOELONG, TOTOOETEITAl OEKADEC XPOVIO TIPIV ATO TNV AVATITUEN TN TANPOQPOPIKIC
OKOMO Kal TNG TUTTOYypa@iac. Xwpig va amokAgieTal iponyouevn Xpron tng, Bewpeital wg
Mio amo TIC aTT0dEDEIYUEVEC EQPAPUOYEG TNG TO TIPWIUA XPOVIA TOU XPIGTIAVIOHOU.

210 TPWTA Xpovia Tou 18ou alwva Kal pe TV Porfsia tou Taxudpoueiov, oL ATAV Kal O
HMOVadIKOC TPOTIOC ETMIKOIVWVIACE, T TIAVETICTHMIO APXICAV VA LAOTIOIOUV TNV évvola NG €€
OTIO0TACEWC eKTAideLoNC. Ol eKTTOIOEVOPEVOL PTTOPOUCAV VO AABOLY TO EKTAIOEUTIKO
LDAIKO KOl va OTEIAOLVY TIC EPYATIEC TOUC I TO EPWTIPATA TOUC TIIOW OTOUC EKTTAIOEVTEC. TOTE
OJw¢ uTpxav OU0 PBOCIKA MEIOVEKTAMATA, N MEYAAN KoBuOTEPNGON Kal N EAAEIPN
ETKOIVWVIAC HETAEL TWV EKTTAIOEVOUEV V.

Xdpn otnv TEXVOAOYIO OUWC N €€ ATIOOTACEWC EKTAIdELON EPXETOL OTO TIPOCKNVIO Kal
yivetal n agopun yia tnv €€EAIEN tng ekmaideuong. MpwTtog KIoAag o Tépag Evtioov gixe
MPOERAEPE TIWG N KIVOOPEVN €IkOva Ba épBel yla va avtikataoTtnoel to BiBAio otnv
EKTIOidEVONG. MeTA Kal TO TEPAC Tou Asgutépou [lMaykoopiouv ToOAEPovu, avamTuxenkav
OPKETA TIpOoypAUUOTa PE TN Pondela Tng TNAEOpACNC Kal Tou Bivteo. Me TNV avaTTuEn Tng
TIANPOQOPIKNG, N €€ ATIOCTACEWC EKTIAIOELAT] APXIOE VO AVATITUCCETAl OKOUA TIO YPryopa.
H ekmaidevon oamd ULMOAOYIOTA £YIVE TIPAYMOTIKOTNTO YUpw oTo 1960 kot  AAAage
EVTUTIWOIOKA TO OEBOPEVA OTO XWPO TNG EKTIAIdELONC, OTOXEVOVTOCG OTNV UTTOCTHPIEN TWV
KAQOGOIKWV HEBOOWV eKTTaidELONC.

Ta TPWTA CLCTHAPATO TIOL CVATITUXBNKAV, XPENCIMOTOI00COV TOV UTIOAOYIOTH MOVO cav
EPYOAEIO TIPOKTIKNG eKTaideuong. Itn OekaeTia Tou 80 Kol evw N €EAMAwGON Twv
LTIOAOYIOTWV NTOV paydaia n €' AMOOTACEWC EKTIAIOELAN TIPOXWPNOE AKOUO TTAPATIEPA HE
TO EKTIAIOEVTIKO UAIKO va dlaTifeTal péow CDs - OTTIKWV dioKwv. Ta EMOPEVA XPOVIO KAl PE
v €€AmAwan Tou Internet va divel AmepPIOPIOTEC OUVATOTNTEC N ETIKOIVWVIO KOl YEVIKA N
avToAayr] OedOPEVWVY  YIVOVTAL €UKOAOTEPA KAl YPNyopoTeEPA HE ATOTEAECUA VA
ETNPEACOLY TIOAAOUC TOMEIC Kal QUOIKA TNV eKTaidsuan. TOTE CUVAVTAUE KOl TA TIPWTO
OUCTHPOTO UTTOCTHPIENG EKTTaidELONC PE TOuC Opou¢ (IBT: Internet-Based Training ry WBT:
Web-Based Training). Ta eKTAIOELTIKA IOPUPATA KOl YEVIKA Ol EKTMOIOEVUTIKOI (QPOPEIC
apxidouv va  XpnowoTololv auTA TA CUCTAUOTA. AKOUO XPNOIMOTIolIo0VTOl  OTo
ETIXEIPNOEI] (KLUPIWG YylO TNV EKMOIOELAN TPOOWTIKOU) Kol Omnd  KUBEPVNTIKOUC
opyaviopou¢. MAAIOTA PE TNV TTAPOdO TOU XPOVOU Kal VW TA SiKTua avaTTOCO0ULV TIC
TaXUTNTEC TOUG KAl O OYKOG MHETO@OPAC OedOpEVWVY auvéAveTal eg@avidovtal OA0 Kal
TIEPIOCOTEPA CLOTNUATO €€ ATIOOTACEWC eKTAideLONC. H €€ aMOOTACEWC EKTTAIdELON HE
NV UTIooTNPIEN TNG TTANPOQOPIKNAC Kal o€ TEPIBAANOV JIOJIKTUOUL €xel e€eAIXOEl oe peEyAAo
BaBbuo. O xpnotng €xel MPOcPacn o€ PEYAAO OYKO TIANPOQ@OPIWV Kal T gpYOAsia 1oL
MTTOPEl VO XpNOIUOTIOINCEL Eival TOOO TTIOAANG Kal SIO@OPETIKA TTOU PTTOPOUHE va HIAAUE YO
MO TEAEIWC dIO@OPETIKN PeBodoAoyia, OXl HOVO OTO TNV MAPAdOCIOK HABnaon, aAAd Kal
amo TNV €€ ATOCTACEWC EKTAIdELON Twv TPonyolPevwy €Twv. H Tdon aut otnv
TEXVoAoyia ovopdletal ebAoya e-Learning (NAeKTPOVIK pABNon), BéAovtag va deigel to
TIEPACUA OTN VEA ETIOXN.
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1.3 MEAAOVTIKEC eLelifeq: €€  OTTOOTACEWC
EKTIAiOELONC

To péANOV TNG €€ amoOoTACEWC eKTTaidevoNC PpiokeTal aiyovpa oto dladiktuo. Ol XPAOTEC,
KaBWC EEOIKEIWVOVTAL OAO KOl TIEPICCOTEPO HE TO AIASIKTUO KAl TIC UTINPETIEC TOV, ap)Xilouvv
va TO SIOPOP@PWVOLY. AAWOTE, AUTO TIOL ava@EpeTal w¢ Web 2.0 Kal €Xel EUTIVELTEL Kal
TOov 0po e-Learning 2.0 €ival n €VKOAia TOu XPriOTN VO CULUVEICEEPEL 0T dNUIoLPYIa Kal
SlaPOPPWON TOU TIEPIEXOUEVOUL TOU OIadIKTUOU. ‘OAO KOl TIEPICCOTEPEC LTNPECIEC TOU
Ol1adIKTUOU ETIKEVIPWVOVTOL O QUTO, KOBIOTWVTAC OKOPO KOl TOV OXETIKA apXAplo Xprotn
oe ekTaIdevTr). O CUYXPOVEG QUTEC UTINPECIEC PTIOPED va gival TA JIKTUOKA NUEPOAOYIT
(blog amd Toug Opouc web karl log), vminpedieq dnuoacicuong LAIKOU, OTIWG PWTOYPAPIEC
(www.flickr.com) kai Bivteo (www.youtube.com), Kat TEAOG ol 10TogeNideq wiki (CUANOYIKEQ
EYKUKAOTIOIDEIEC).

Ta BAcIKG XOPOKTNPIOTIKA QUTWV TWV LTTNPECIMV €ival N EUKOAIa Xprjong Toug, aAAA Kal N
EUKOAIO TEPINYNONG OTO TEPIEXOUEVO. ETOl, OX1 HPOVO UTAPXEl MEYAAN TIOCOTNTO
TIANPO@OPIWY, ULAIKOU KOl yvwong OAMA o0 Xprotng €xel Kal T duvatotnTa va T
OlaxelpIoTEl. Eva evdlO@EPOV KOUMPATI TIOU OXETI(ETAl PE TNV €UKOAI dlaxeiplong Twv
TIANPO@OPINV OUTWV €ival autd TTou ovoPAleTal GUANOYIKN gv@uia. Mapddelypya sival n
I0TOC0EAIOO TOU NAeKTPOVIKOU PIfAloTiwAgiov Amazon (www.amazon.com), Omou divetal n
OLVOTOTNTO OTOUC XPrOTEC va PabuoAoyrjoouv Kal va GXOAIAoouv Ta Tpoiovta. Etal,
TIPONYOUPEVOL XPAOTEG EMNPEAJOUV TN CUUTIEPIPOPA PEANOVTIKWV XPNOTWY, HMETAPEPOVTAG
TNV EUTIEIPIO TOLG Kal TN YVWUN TouG. H PEBODOG auTr €XEl ATIEPIOPIOTEG DUVATOTNTEG Kal
TPOMOKTIKI d0vaUN, EMITPEMOVTAG PE Evav TTOAD OTIAOG TPOTIO TN CUUPOAN OTO TIEPIEXOUEVO
TOU O1adIKTUOU.

Ztn dadikaacia Tng ekmaidevong €X0VV apXIioEel KOl EVOWPOTWVOVTAl NAn AEITOLPYIEC TOU
Web 2.0. Mo MoAUTIPEC LTINPETIEC YIa TNV €€ ATIOOTACEWC eKTTaidevan eival To wiki kKal Ta
OIKTUOKA NUEPOAOYIO Kal AdN LTTAPXEl PMEYAAOC APIOUOC EKTIAIOEVUTIKWY KOIVOTHTWY TIOU
a&lomolei TG duvaTtoTnTeg TOuG. Mpémel va ava@epBoLv Kal ot uTinpeaieq RSS (Really Simple
Syndication), mou GUUBAAAOULV OTNV TIAPAKOAOUONGCN KOl EVNUEPWAN TWV XPNOTWV Yia TA
TEAELTAIO VEO KAl OAAOYEC OE €va OIKTUAKO TOTIO. 0 GUVOUACHOC TWV TEXVOAOYIWV OUTWV
pTopei va  amoTEAECEl  EKTAIOEUTIKN] dladIKagia Kol Xwpi¢ Tnv  Omapén TUuTKoD
OPYOVWUEVOU HOBNUATOC.

1.4 Katnyopieg Zuotnixatwv YrmootnptEng Mabnoncg

Omw¢ £xel NoN avaeepOei TapaTAVW T GUCTHUATO AUTA UTTOPEL va XpnaoluoTolnfolv amo
TTOAOUC XPNOTEC KOl YIO OIO@OPETIKEC XPNOEIC , £TCL AOITTOV KAl Ol  OVAYKEG TIOU
TIPOKUTITOUV TIOIKIAoLV. KatoAaBaivel Kavei¢ OTI dev €ival duUVOTO VA IKAVOTIOIOUVTOI OAEG
Ol aVAYKEG PE €va TUTO TAATEOPUAC . Ta CUOTAUATO OUTA TIPETIEL VO KOAOWOULV TIC
OTIOITACEIC TWV XPNOTWV 0€ ox€omn e pEBOdOLC €€ ATOOTACEWC eKTIAiIdELONG KAl BEpaTa
EKTIOOEVUTIKOU oXedlagpol. EOAoya €Xel TTPOKUWYEL Ui KOATNYOPIOTIOINGN TIOU a@OpPA OTIG
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UTINPECIEC TIOL TIPOCEPEPOUV KAl TIC OUVATOTNTEG TIOL £XOLV OTNV JIOXEIPION Kal Opydvwaon
TOU EKTIAIOEUTIKOU UAIKOU.

e Ekovika MepiBadAovta Madnong (VLE: Virtual Learning Environments):

To AOYIOMIKO aUTO divel OTOV EKTTAIOEVTH T duVATOTNTA TNG dnUIovpyiag Kal Tng
dlaxeipiong poBNUATWY Kol EKTIAIOEVTIKOU UAIKOD YlO TOUG eKTTOIOEVOUEVOUC. Ta
EIKOVIKA TIEPIBAAOVTO pABNONC divouv TNV duvatoTNTA Yia avAbeon epyaciwv
dlapolpacuol  apxeiwv, ouvepyaciag otn  dnuioupyia  evog  pabnolakou
QVTIKEIMEVOU, XpHong epyaieinv onwe ta wiki, blogs, RSS, kal epyaAeia diaxeipiong
HOONOIOKWY OVTIKEIPEVWY o€ pop@r Bivieo. ApXIKA Xpnolyomolnénkav armo
TIAVETIICTNUIO TIPOKEIUEVOL va O0Bei n duvaToOTNTA OTOUG KABNYNTEC HE Alyeg
TEXVIKEC YVWOEIC VO UTIOPOUV €UKOAO va dNUIOUPYNOOULY éva PABNUO PECW MIOG
EIKOVIKNG TAENG MECW TOU AOYIOWIKOU. TETOIOL €idoug AOYyIOMIKA gival Ta:
Blackboard, WebCT, kot ToAAG GANa. (Za@elpomouAog,2013:17)

e Juotnuata diaxeipiong dIdOKTIKWY evoTrtwy (Course Management Systems, CMS)
Ta CMS emitpémouv 1 dlaxeipion Kot OlaVour] TOU EKTIAIOEVUTIKOU UAIKOU VA
TAUTOXPOVA TIOPEXOLV €PYOAEia agloAdynong Twv CTIOUdACTWY TIOU HPTIOPOUV va
gepyalovtal €ite ATOPIKA €ite g peyaADTEPEC OUADEG. TO HPEIOVEKTNUO TOUG ival OTI
OEV LTIAPXEL OUVATOTNTO dNUIOUPYIOG EKTTOIOEVLTIKOU ULAIKOU. MapAdelypa TETOIWV
ouoTNUATWY eival To eClass. (ZmupomoLAov,2011:7)

e JuoTtnuota Alaxeiptong Maenong (LMS: Learning Management System):

Me Ttov 0po Learning Management System (LMS) evvooUpE GUOTAMOTO TO OTOIO
gival oxedlaopéva WOTE vVa ETIITPETIOLV dlAXEIPION EKTIAIOEVTIKOU TIEPIEXOMEVOU,
NV €MIKOVWVIa PETAED eKTAIOEVUTH- EKTIOIOELOPEVOL. ZTNPilovial OTO HOVTEAO
€EUTINPETNTI TEAATN HE TN dlO@OPA OTI O TIEAATNG UTTOPEL va €XEl TIPOGPRACN HECTW
evOoC¢ browser. To &eKMOIOEUTIKO UAIKO €ival O1a0é01uyo0  PECW  10TOOENIDAC
ETITPETIOVTOC TN TIPOCBOCTN OTOUC XPNOTEC PECW OTIOIOCONTIOTE UTIOAOYIOTH €XEl
TPOoBacn OTO IVIEPVET KABWC ETIIONG KAl HECW KIVNTAG OLOKELNG (smartphones). Ta
LMS oAOKANPWVOUV Egpyaleia Ta OTOiO ETMITPETIOUV OTOUC EKTTAIOEUTEG va
dlaxwpidovtal Kal va emIBAETOLY TN TTPOOS0 TWV PaBNTWV, va opilouv d1adIKATiEC
000V a@OPA TNV avABedn OUYKEKPIUEVWVY HABNCIOKWY OVTIKEIUEVWY CE OMPADEC
EKTIOOEVHEVWY K.a. O ouvduaouoCg TN¢ TANBwpPAC Twv JIaBECIHWY gPYAAEiwV
KaBW¢ emiong Kal Twv duVaTOTATWY avabeong (oplopol d1adIKAGIWY) ETITPETEL O
éva LMS tnv mAnpn dlaxeipion TEPIEXOUEVOL KOl XPNOTWV KABWC €miong Kal Tnv
ETIOKOTINGT), OVAALCN OTATICTIKWY TIPOaPacng. Kabe LMS d1a0£Tel peyaAn TOIKIAIO
EPYOAEIWV PABNCIOKWY AVTIKEIMEVWVY (EPYOTIEC, EPWTNUATOAOYIA, KOUI(), ETITPETEL
TNV gyypa@r] Kal TNV dlaxeipion XpnoTwv Pe KATAANAA SIKAIQPOTA 0TOUG TIOPOUG
TOUG CUCTAUOTOC KABWC €mMioNg Kal va €MITPETEL TN dnuiovpyia Ki TNV €&aywyn
avagopwv. Ta cglyxpova LMS gival TANPWG TAPAUPETPOTIOINUEVA CUUPWVA HE TIG
OVAYKEC TOU XPNOTN , ETUTIAEOV dIOOETOUV CUVEPYATIKA £pyaleia KABWC emiong Kal
epyaieia olyxpovng ekmaidevong. Mepikd amo Ta TAEOV dnuo@IAn LMS egival ta
mapakdtw:  ATutor, Claroline, Dokeos, Moodle Kal  TIOAAG AAAQ.
(Zagelpomourog,2013:17)
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Juotnuoata Alaxeipiong Ekmondeutikol [Mepiexopévou (LCMS: Learning Course
Management Systems)

OuclaaTIKA gival pia €€EAIEN Twv CUCTNUATWY LTTOCTNPIENG TNE HABNONC(IM5).EdW
TPOOTIOevVTal €VVOIEC OTIWC, N AEITOUPYIKOTNTA TNG EMOVOXPNOIYOTIOINONG TOU
LDAIKOU 1 pépouC Tou. EKTOC Befaia amd tnv MOpOoXN TOU EKTAIOEVUTIKOU ULAIKOU Ol
AEITOLPYiEC TIOU pTOpPEl va  UTApPXouv eival o1 uTnpPedie¢ TNAESIAOKEWNC,
a&loAOynaon eKTAIOEVOUEVWY, NUEPOAOYIO HOABNUATWY, cLINTACEIC KAl OVTOAAY)
apxeiwv, dlaxeipion Xpnotwv Kal aAAa. Mepikd dnuo@iAr LCMS eival ta: Claroline,
Desire2Learn, Sakai, JoomlaLMS aM\d kol ta mpoavagepBevta Moodle &
Blackboard.

1.4.1 Z0vKplon ZuotTnadtwy Yrootnpiéng Maenoik

MmopoUue TAEOV va KAVOUUE HIa TIPOOTIABela oUYKPIon TNG KABe Katnyopiag, €pocov
£XOUUE AVA@EPEL KAl TO KOPIO XAPOKTNPIOTIKA TNG KaBepiag. Zuvoyilovtag Ymopolue va
ToUuE OTI (ZO@eIPOTIOUA0G,2013:18-19):

Eva clOotnua VLE, Pmopei va AEITOUPYNOEL CUUTIANPWUATIKA O Wio I0TOCEAIdO
TIPOCAVOTOAIGUEVN YIO EKTIAIOELAN O €va PEIKTO CUCTNPO yia €€ OTOCTACEW(
eKTIaideLON. Kupiwg EMIKEVTPWVOVTAL AIlYOTEPO OTIG ISIAITEPOTNTEC IOV APOPOUV
dlaxeiplon Tou eKTTAIOEVTIKOU LAIKOU.

Eva gOotnua dlaxeipiong mepiexopévou CMS Ba Aéyape OTI YOIAEL TIIO TIOAD PE Eva
cuoTnua LMS. Eival o mpooavaTtoAlohéva ge dPaaTNPIOTNTEG TIOL APOPOUV TNV
KOTNYyopPIOoTIoinan, TNV apXEloBETnan Kal TNV XPron €mmedwyV XPNoTwy HOVo TIAVw
0E TIOPOUC TIEPIEXOUEVOUL. YOTEPOUV OPwG oTnv efaywyn Babuoloylwv Twv
EKTIOOEVOHUEVWV KAIG TOV OXEQIOTUA SIOIKNTIKWY KAl OIKOVOUIKWY AEITOUPYIWOV.

Ita ouvotnuata dlaxeipiong udédnong LMS divetal mio TOAU Bapltnta  oTnv
olaxeipion eKTAISEVTIKOU LAIKOU KOl OTNV ASITOLpYia PHadnolokwv dpactnploTrTwy
EVW YIO TIPWTN @OpPa AcuBAavovTal UTIOWn Kol TOIOOYWYIKEC OTOYEIS Yo TN
oxediaon dpaACTNPIOTATWVY.

Ta ouvotnuata OJloXEipIonNg eKTMAIOEVTIKOU TiEPIEXOUEVOU LCMS Omwg €xel Non
avoeepBei amoteAoUV pia pPign AEITOLPYIKOTHTWY Twv CMS Kal LMS cuatnudtwv.

Ta guotuata LCMS sival 1o diadedopéva Kal o 1IoXUPA 0€ AEITOLPYIEC OTIWC :

VV VVYVYV

Anpiovpyia mepiexopévou

Aloxeipion TEPIEXOUEVOL

Avalntnon BiBAI0BNAKNG EMavVaXPnCIUOTIOIOUHEVOL TIEPIEXOUEVOU

EvTomiopd Kal Tapadoon CUYKEKPIUEVOU TIEPIEXOUEVOU OE EVA EKTTOIOEVOEVO
AZIOAOYNON, EKTIMNON KAl AvaTPOPOdOTNON

Tuvepyaaoia auyxpovwy epyaieiwv yadnong
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Evw ta guotuata iMJ gival o d10dedopEva Kal TIO I0XUPA O€ AEITOLPYIEC OTIWG .

KatdAoyo padnuatwv

Aloxeiplon Twv EKTTAIOEVOPEV WV

Alaxeipian ouvedpiwv amod eKTTAIOEVTH)

Z00TNUO KAaTOxXwPEnong

OAOKARPWON EQAPUOYWV HE aVOPWTIVOUC TTOPOUC
IkavoTnTa dlaxeipiong

ApopoAGynon Kal TapakoAoudnan

VvV V VVV VYV

MelovéKTnUa Twv iIMS gival n avikavoTnTa dnuioupyiag Tou EKTAIOEVTIKOU LAIKOU.

1.4.2 votnoata Atayeiptonc Maénong (LMS)

Ze QUTN TNV &voTNTa B0 €0TIACOUUE Aiyo TEPICCOTEPO KABOTI n TAATEOPUA TIou Ba
UAOTIOI|OOVUE OTNV TIOPEID UTIAYETOL OE QUTH TNV KATnyopia. ITIC ETMOPEVEC YPOUMEC
MTIOPOUHE VO TIAPOUME HIO OPXIKN 10€A yIA TA XOPOKINPIOTIKA, TNV OO Kol Tov TPOTOo
AEITOUPYIAC VIO OUTA TO CUCTAUOTO, EVW HPEPIKA Ao auTd Ba TO AVOADCOUPE TIEPAITEPW
0€ €MTOPEVN EVOTNTA.

Ta ZAM TPWTOEU@AVIOCTNKAV OTO MIOA TNG O&KAeTiog Tou '90 Kal TOpEXOLV Eva
OladIKTUOKO  TEPIBAANOV  eKTIaidevong ouvdualovtag TIC OIOOIKTUOKEC TIPOKTIKEG
TTOPAd00NG EKTAIOEVTIKOU UAIKOU, Ta €pyaAeio dlaxeiplong tng ekmaidevuong pe tnv
ETIKOIVWVIO PECW vLTOAOYIoTH. Ta XAM OULGIOCTIKA OUTOPOTOTIOIODV TN dlaxeipion
METAdOONC TNC MABNONC Zta LMS dev uTtapXel dUVATOTNTA dNUIOLPYIOG EKTTAIOEVTIKOU
LAIKOU, WOTO00 €0TIAJOULV TIEPICCOTEPO GTNV BIaXEIPION TOU UAIKOU TIOU dnuioupyeital ano
GAe¢ TINYEC. To oUOTNUO eYYyPA@El TOUG XPNOTEC - EKTIOIOEVOMPEVOULG , OnUIOUpPYEI
KOTOAOYOUC JE HOBAUOTA, a&loAOYEi Kal KOTaypa@Eel OEQOUEVA TWV EKTIAIOEVOPEVWYV VIO VO
Kp1Bei n mopeia kal n mPoodog TOuC OTO PABAUOTA. ZUUTEPACUATIKA €va LMS eival éva
TIOAD KOAG OpPYyOvVWMPEVO  OIOSIKTUOKO TIEPIBAAAOV, OTO OTIOI0 TIOPEXOVTAL XPHOIUa
TIOAUHECIKA EPYOAEIO PECW TWV OTOIWV ETITUYXAVETAL N OTIOTEAEGUATIKI] CLVEPYOTIO ME
NV TTapadoCIaKN eKTaidgvaon. Aivovtag £€Tal TNV dUVATOTNTA OTOUC EKTTAIOEVOUEVOUG VO
€pOouv  KOVTA pe VEeC TEXVOAOyieC Kal (0w¢ HEANOVTIKA va TIC UIOBETACOLV.
(Koutooupidong,2008:60)

Mg Tnv epeavion Twv IAM dnuioupyndnke Kal n avdaykn yia dnuiovpyia mpotimwy yia Tnv
TIEPIYPAPN TOU EKTTAIOEVTIKOU LAIKOU. Ta KUPIOTEPO TIPOTUTIO TIOU €XOUV AVOTITUXOEL HEXPL
onueEPO avamTuxBei sivat:
e To mpoétumo tn¢ AICC (Aviation Industry Computer-Based Training Committee).
http://www.aicc.org/ioomla/dev/

e To mpotumo g IMS Global Learning Consortium, http://www.imsglobal.org/

» To potunto SCORM (Sharable Content Object Reference Model), Tou dnuiouvpynodnkKe
ME OKOTIO VO €VWOEl T LTIOAOITIO TIPOTUTIA KOl UEXPlI CAMEPO i0W¢ €ival To TIO
ONUo@IAEC, http://scorm.com/el/
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e To mpotuno tng IEEE, Tou opilel Ta oToIXEio Twv HPETABIOOUEVWY TIOU UTIOPOUV va
Xpnoipgomnointouv yla mv TEPIypa®n HOBno1oKwv TIOPWV.
Hiip/A/vwywv.i00GiiBE.olEIdOS30/Plon®

Ta LMS mou 6a mapouclaoTolv Kal TIOPOKATW AEITOUPYOUV HE TNV APXITEKTOVIKI] AOYIKI
client - server. H apXITEKTOVIKI] TIEAATN-EEUTINPETNTN €ival N TIO YVWOTH OPXITEKTOVIKA T
TeAevTaia €ikoal xpovia ,KupiwC 0e ePAPUOYEC PAcewv OedOUEVWVY. e aAUTA TNV
OPXITEKTOVIKI, 0 TIEAATNC aTEAVEL éva aitnua (request) yia de00UEVA GTOV EEUTINPETNTH KAl
OUTOC E€TIOTPEQPEL TNV amdAvinon (response), TNV omoia emeepydleTal 0 TEAATNG Kl
EPQOVICEl OTO XPNOTN TO ATIOTEAECUATO. YTIAPXEL EVOC KEVIPIKOG LTTOAOYIOTAG O Server, o
omoio¢ dlaxelpidetal 0An T dladikagio LAOTIOINONG TOU EKMAIOEVTIKOU UAIKOU. ITn
dladikacia aut TeEPIAAUPBAVETAL N Eyypa@r Twv XpPnotwv, n onuocicuon ToU
EKTIAIOEUTIKOU UAIKOU, N TIEPIOXN] ATIOBNKELONG apxXEiwY, T apXeio agloAOyNong EMOOCEWVY
KOl TTOPOKOAOUBNONG EVEPYEIWV XPNOTWY, Kal AN,

OploPéVEG aTIO  TIC TAATEOPMEG €xXOouv TNV duvatdTNTa Vva UumooTnpifouv  TPEIC
SIA@OPETIKOUE TUTTOUC HaBNnudTwy. O1 TOTol avToi Bacidovtal otV emiBupia-BolAncon Tou
ekmaideuTn. (Koutooupidong,2008:61)

e Ta avoIKT& poadnuarta, €ival Ta gabnuata oTa oToia UTIAPXEL EAeVOEPN TIPOCPaON
Y10 OTIOIOVONTIOTE XPrOTH, OKOUO KOl XWPIg va ival eyyeypapuuévog oTo c0aTNa.

e Ta aVOIKTIA 0€ gyypaen, €ival To YabriuaTa oTa OTmoia KATIOI0G XProTng UTopEi va
EXEL TIPOGPACN YE TNV TPOUTOBEDN OTI £XEL EYYPAPEL OTNV TTAATEOPUA.

e Ta KAEIOTA padnuata, €ival Ta PJOaBAUOTO OTA OToia MUTIOPEl va eyypA@Eel €vag
XPNoTNg TIoU JIOBETEL KWOIKO TIPOCRaCNC OTnv TAATEOPUA, HOVO Ov TOU TO
ETITPEPYEL O OPUODIOC EKTIAIOEVTIC.

KaBe cvotnua dlaxeipiong pabnong amoTeAeital amo TPEI KATNyopieg Xpnotwv. Toug
OIOXEIPIOTEG, TOUC EKTTOIOEVTEG KOl TOUC EKTIAIOEVOUEVOULC. MO aVAAUTIKA:

e O OIOXEIPIOTNC EXEl ATIEPIOPIOTEC OUVATOTNTEC OTO CUOTNUA, UTIOPEL va eMEPPEL OF
KGBe omoladnmoTte AslToupyia Kol Oladlkagio TOU  CULOTAUATOC Eite  eival
OIOXEIPIOTIKN €(TE EKTIAIOEVTIKI.

e O eKMAIOEVTNAC €ival 0 LTIELOUVOC TOU EKTIAIOEVTIKOU UAIKOU. EXEL TIC TIEPIOTOTEPEC
OPUOBIOTNTEC OTNV JIOXEIPION TOU UAIKOU OmO QuTOV €€apTdaTal N dnuiovpyia Kal
EVNUEPWON TwWV TALEWV KOl TwWV HOBNUATWY, 1N EMIKOIVWVIO PE  TOUQ
EKTIAIOEVOPEVOUC, N TIOPOAKOAOUBNGN KAl N a&loAdynon Twv €PYyaclV Kal Twv
EMIOOCEWV TWV EKTTAIOELOPEVWV. OTWC KAl g€ HIa TTOPAdOCIOKN TAEN £TOl Kol €W
o@eilel va mpoomadniaoel va Bpel TPOTTIOUG KIVNTOTIOINGNG TWV EKTIAIOEVOUEVWV KAl
TMAPAAANAQ  TIPOPBOAAGC TOU  OIOSIKTUOKOU  EKTIAIOELTIKOU  TIEPIBAAAOVTOC TNG
TIAQTQOPHOC, VO KAVEL TIO €AKUCTIKO TO PABNUA, VO EUTIAOUTIOEI TO EKTIAIOEVTIKO
LDAIKO JE QOKNACEIC, quiz, TAPASEIYPATA, VA ETIPEANBEI TOUG TPOTIOUE ETIKOIVWVIOG
ME TOUC EKTIOIOEVOHEVOUC YIO TNV LTIOCTAPIEN TOUC.
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e Ol ekmaldevOUEVOL €ival Ol gyyeypaupévol XpAOTEG, TIOU €XOuv T duvaToTNnTaA
TIOPOKOAOUONONG KOl CUUMETOXNC €VOC paBruatog. Exouv duvatoTnte( OTWC
TPOCGPAcnN OTO EKMOIOEUTIKO UAIKO, aUTOAgloAOynon Héca OmO TECT Kal
EPWTNUATOAOYIA AUTOUATNG JIOPOBWONC KAl ETMIKOIVWVIO PE TOV EKTTOIOEUTH OAAA
KOl PE TOUG GAANOUG eKTIAIOELOPEVOUG. ‘OAOL Ol XPrOTEG XPEIAETAl va €XOUV €va
browser, wote va aAANAETIOPOUV PE TO VAIKO KOl TIC UTINPECIEC TTOU @PIAOZEVOUVTAlL
otov egunnpetntn (server). (Koutooupidnc,2008:61)

TéNOC TO TIEPIOCOTEPO CLOTHUATO dlaXEipIoNg HABNONC €XOUV OPKETEC KOIVEC AEITOUPYIEQ
KOl XOPOKTNPIOTIKA, UTTIOPOUE va O0UUE PEPIKA OO AUTA TTOPOKATW:

e Avayvopion Tou XProTn HJe HOVAdIKOUE KWAIKOUE Yo AOYouC ao@aAeiag
e Opyavoypouua podnuatog

e HAeKTpOVIKO TaXLdpOuEio

e EpyaAcia avalntnong

e EpyaAcia yia 1o gOyxpovn ETIKOIVWVIa OTIwC chat Kol TNAESIATKEWN
* [ivakog AVOKOIVWOEWVY

e HpepoAodylo

e AioTa TAENC KOl TTPOOWTIIKEC OEAIOEC CUUUETEXOVTWV

e YTnpeoia oeAIO0OEIKTN

TAwaoadpl

e AmoBnkeuan apxeiwv

e AZioAoynon kai BabuoAdylo

e EpyacieC KOl TEDT yIa €YWY OTIOTEAECUATWV

e Kataypa@r OTOTIOTIKWY GTOIXEIWV

e Movtého TAorynaong oto ePIBAAAOV epyaaiag

1.4.3 KatmvoploTionon Baon emKoIvVwviog

YTapxouv d0U0 KATNyopieC CLOTNUATWY EKTIAIOELONG OTO OTIOION Ol EKTIOIOEVOUEVOL £XOUV
NV duvaToTNTA ETIKOIVWVIAE PE TOV eKTAIOELTA Kal PETOED TOUC HECW OOUYXPOVNG
(Asynchronous mode) n oLYXpPOoVNC¢ ETIIKOIVWVIOC (Synchronous mode).
(KapauTivng,2010:62)

Juotnuata Zuyxpovng Ekmaidsuong

e QUTN TNV KOTNyopia UTIOKEIVTAl TA CUCTHPOTO OTA OToIa N E€MIKOIVWVIa yiveTal o€
TIPAYHATIKO XPOVO HETOED TWV GUUMETEXOVTWV MPE TNV TPpolTobeon OTI LTApPXEL TTPOTBaacn
o€ browser. Edw n ekmaidevan otnpiletal Kupiwg otn {wvtavr PETAdOON MXOL Kal EIKOVAC
Kal gival avaAoyn HE auTA TIOU TPAYUOTOTIOIEITAL OE HIO KOIVI] TAEN PE TN dla@opd TwC Ol
«TIOPEVPICKOPEVOI» EiVAL OE MIO EIKOVIKN TAEN. ETol n pddnon PeTOAAUTOdEVETAL OO
OTIOIOONTIOTE CNUEio aKOUO Kal EKTOC Xwpag. H ekmaidsuon yivetal gite péow epyaleinv
avtoAayng MPNVUPATWY  (chat rooms) eite HEOW  OAOKANPWHEVWY  CUCTNUATWV
TnAediaokePng (Web n Video Conferencing Systems).
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JuoTtnuoata AcUyxpovng Ekmaideuong

e QUTN TN Katnyopia n emikolvwvia PETOED Twv XPNOoTwv O&v TPAYUOTOTOIEITAl OF
TIPOYMOTIKO XPOVO. EOW 0 eKTMOIOELTNC £XEl TNV OUVATOTNTO VA TIPOETOIUACEL Kal va
OPYQVWAEl CULEPWVA HUE TA KPITAPIA TOU TO EKTIAIOEVTIKO LAIKO KAl VO TO amoBnKe0oEl OTO
oUOTNUO WOTE VO TO XPNOIUOTIOINCEl O EKTIAIOEVOUEVOC VA TIAICO WPA KOl GTIYUN EMIOUYEI
0€ OTOIOdNTIOTE onueEio Kal av PBpIioKeETal 2T CUOTAPOTO  ACUYXPOvVNG EKTAidELONC
UTIAPXEL ETIKOIVWVIO HETAED EKTIAIOEUTIKOU KOl EKTTAIOEVOHUEVOU, OANA Kal HPETOED Twv
EKTIONIOELOPEVWY METOEL TOUC. H emIKovwvia Pmopei va yivel péow e-mail R Y€ow opddwv
ou{nTRoewy, forum evw UTIAPXOUV KOl EPyarsia dnuiovpyiag HABNUATWY, QACKAGEWV,
KPITAPIWY a&loAOyNnong, €pYOAEio dlaxeiplong TePIEXOUEVOL Kal AAAEC OLVATOTNTEC. Ta
OLUOTNUOTO  EKTIAIdELONG padnong mou JlaBETouV OAa OUTA TA  XOPOKTINPIOTIKA
ovopadovtal uotiuata Alaxeipiong Ekmaideutikov [lepiexouévou (Learning Course
Management Systems- LCMS).

1.4.4 Katnvoplormoinon acn Aovicinkov

Onw¢ Kal oTnv Katnyoplomoinon pe PAon tnv emiKolvwvia €Tol Kal €3, €XOUPE OUO
OIOQOPETIKEG KaTnyopie¢. Ta ouoTnUOTa eKmaideuong e PAcn TO AOYIOUIKO TOUG
Xwpilovtal ot :
KAEIOTOU KwOIKa (EUTIOPIKA Xpron): Eival Ta cuoTAPOTO TwWv OTOoiwv T TIVELUATIKA
OIKAIWPOTO OVIKOUV O dIo €Talpia. o va TO ATIOKTAGEl O Xprjotng 6a mpémel va
KaTaBAAEL KATIOI0 avTiTio. O XprRotng dev £XEL TNV SLVATOTNTA TIPOCRACT GTOV KWAIKA TOU
OLOTAMOTOC, OTIOTE OEV WUTIOPEL KAl va TOV TPOTIOTIOINCOEL OTIWG €KEIVOC emIOupEi. Baoiko
TOUC TIAEOVEKTNUO €ival N ao@AAEI0 KOl N OTABEPOTNTA TIOU TIAPEXOUV, EVQ CNHOVTIKO
MEIOVEKTNUO BewpEITal N KATABOAN XPNUATIKOD TTOGOU Yo TNV ATIOKTNGN TOU Kal 1 EAAEIYN
Kavotopiwy. (Kapaptivng,2010:61) M'vwoTeéC KAEIOTOU KWOIKO - EUTIOPIKEC NAEKTPOVIKEG
TIAQTQOPHEG €ival oL

e Blackboard (www.blackboard.com) da avaAuBei mapakdatw

e ANGEL Learning (www.anRellearning.com)

e Desire2Learn (desire2learn.com)

e eCollege (www.ecollege.com)

* ePreceptor (http://www.epreceptor.com/)

e  Firstclass (http://www. firstclass.com/)

e Knowledgeforum (http://www.knowledgeforum.com/)

e Mindflash (http://www3.mindflash.com/)

¢ NetDimensions (http://www.netdimensions.com/)

e Meridian KSI (http://www.meridianksi.com/)

e Intralearn (http://www.intralearn.com/)
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Janison (http://www.ianison.com.au/JP/panels.aspx7lchHome)

It's learning (http://www.itslearning.com)

AvolxToU KwdIKa: Eival Ta cuotruata Ta onoia dlatiBevtal eAe0Bepa oto dladiktuo padi
ME TOV Tnyaio KwAIKa. H dnuioupyia Toug €ival ota TMPOTUTIA TWV CGULCTNUATWVY TIOU
XPNOIUOTIOIOUVTAL VIO EUTIOPIKN) XPNON. Z€ aVTIOEDN PE TIC KAEIOTOU KWOIKA O XProTNg EXEL
NV duVaTOTNTA VA TIC XPNOIUOTIOINCEl TPOTIOTIOIWVTACG TOV TINyaio KwdIKa, v dlaTiBevtal
dwpedv  OTO TAAIOI0O  OXETIKAG  Gdelag  xpnong (General  Public License
http://www.enu.org/). TIOMd& €eKTAIOEVUTIKA 10pVUATA TIPOTIYOUV VA  XPNCIPJOTIOIOUY
AOYIOUIKO OVOIKTOU KWOIKA YIO VO KOTAEQEPOUV TN MHEIWON TOL AEITOLPYIKOU KOGTOUC,
ETITIAEOV OTIOKTOUV TEXVOyvwaia Kal Onuiovpyolv TO EMIOTNPOVIKO ULTOBadpo via
OVATITUEIOKEG KOl EPEVVNTIKEC OPaCTNPIOTNTEC. BaOIKO TOUG TAEOVEKTNUO €ival OTI
TIOPEXOVTAL XWPIG KOOTOC Kal LTTAPXEL EAeLBEpia Tpomomoinong. KaADTITOUV TIC AVAYKEG TOU
XPNOTN Kal €X0UV EVKOAIO XPprong. MNVWOTEC NAEKTPOVIKEC TIAATPOPHEC AVOIKTOU KWOIKO TTOU
dl0TiBevTal EAeVBEPQ TIPOG Xprion €ival o t:

e ATutor (http://www.atutor.ca) 0a avoAuDEi TOPAKATW

e Claroline (http://www.claroline.net/) 6a avaAviei mTapakdATw

e Docebo (http://www.docebo.com/) Do avaAuvDei TOpAKATW

e Moodle (http://moodle.org) ba avaiviei TApPAKATW

e e-Class (http://eclass.gunet.gr/source) 0o avaALDEi TOPAKATW

e ClassWeb (http://classweb.ucla.edu)

e CoMPUs (http://compus.uom.gr/)

e Dokeos (http.//www.dokeos.com/)

e Efront (http://www.efrontlearning.net/)

e Ganesha (http://www.ganesha.fr/)

e llias (http://www.ilias.uni-koeln.de/ios/index-e.html)

e Manhattan (http://manhattan.sourceforge.net)

e Open USS (http://openuss.sourceforge.net/)

Ze KATOIEG ATIO TIC TIOPATIAVW TIAATQOPUEC AVOIXTOU KWOIKO Oa €0TIACOUUE TIEPICTOTEPO
Kal 6a TIC TTOPOULCIACOVE TNV EMOPEVN EVOTNTA, KOBWC Mia OO OUTEC €XOUUE ETIIAEEEL

Y10 VO 0TACOULYE TNV OIKA P TTAATEOPUO aolyXpovng TNAEKTTaidELONG .
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1.5 MNEPIFrPAPH NAATOOPMQON  AXYTXPONHXZ
THAEKIMAIAEYZHZ

e auTA TNV evOTNTA Ba TTOPOUCIACTOUV Ol TIO YVWOTEG LMS MAATQOPHEC OVOIKTOU
KWOIKO  KOBWC €mmiong Kal Hla TTAATEOPUO «KAEICTOU KWOIKO» - EUTIOPIKI) NAEKTPOVIKI),
eMiong pe TV Bondela elkovwv Ba TIAPOLPE PIa 10€A OTIO TO YPOPIKO TOUC TIEPIBAAAOV.
META TNV TEPIYPA@r] B0 GUYKPIVOLUE TIC TIAATEOPHEG aVOIXTOU KWAIKA. ©a avaAUGOUE

KOTd oelpd TI¢ €€NG &L (TTEVTE + Hia ) TAATQOPUEC :

ATutor

. Claroline

. e-Class (Open eClass )
. Docebo

. Moodle

. Blackboard ( «kKAE1I0TOU KWAIKO» - EYTIOPIKN NAEKTPOVIKN)

MNa Kabe TMAATPOPUA Ba ETIIKEVIPWOOUUE OTA EMC XOPAKTNPIOTIKA:

e ZTOV TPOTO Odlaxeipion¢ TN¢ TAATEOPPOC QMO  EKTTAIOEVTIKOUC KOl
EKTIAIOEVOEVOUC,.

e Zg BETIKA KOl OPVNTIKA OTOIXEIO, TIAEOVEKTHUATO - UEIOVEKTHUATA.

e g TIPOdIAYPO@EC TIOLU OQ@OPOUV TNV ULTOJOUN TIOU ATAITEITAlL yia TNV
EYKATAOTOGN TOU AOYIOUIKOU.

e XTO JIKAIWUATO KOl TOUG POAOULC TTIOL £XEL O KABE XproTnc.

e ZTO EpYyOAEia TTOL €XOULV OTNV JIABOECK] TOUC Ol XPNOTEC.
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1.5.1 ATutor

Mpokeltal yia éva oLOTNUO  OlaxXEiplong EKTAIOELTIKOD TIEPIEXOUEVOUL TO  OTIOIO
Xpnowgomolei  oloTnua  dlaxeipiong Pdcewv  dedopévwv MySQL kol yAwooo
TipoypapuaTioyoy PHP. To ATutor mpwTtosu@aviotnke to 2002 and to Adaptive Technology
Recourse Center University of Toronto ki €KTOTE amMAPIOPE] XIANIAOEC EYYEYPAPUEVOUC

XPNOTEC,

210 ATutor LTIAPXOLV TECTEPIC POAOL XPNOTWY Kal dIaKPivovTal CUUEWVA UE TNV KATdoTaon
TouG;:

e O &KMaIGEVTAG ,0 OTOIOC KOl €AEyXEl TMAPWC TA POBAUOTO TOu €XOovTag T
OTIOKAEIOTIKA OIKOIWUATO OAAY WV

e O eKTOIOEVOYEVOC , O OTOIOC ATIAG PTIOPEl va TTOPOAKOAOUBED Ta padBriuaTa pn
£XOVTaC dIKaiwpa eMeEepyaaiog Kal TTOPAPETPOTIOINGNG

e 01 eKTOC AcITOLPYIOC XPAOTEC ,01 OTIOIOI OEV £XOUV dUVATOTNTA TTAPAKOAODONONG Kal
€100YWYNG 0TNV TIAATQOPUA

e Ol un emiBeBaiwpévol, ol omoiol avapévouv emiBefaiwaon Tou Aoyaplacuol Toug

MNa va dnuiovpynbei évag Aoyaplacuog TTPOoATAITOUUEVA CTOIXEID €ival OVOUATETIWVUMO,
€va OVopa XPNoTn- username, mail kKol ac@aAw¢ KWOIKOG Tpocfacng. Yrapxouv BERata Kal
media PE TIPOAIPETIKA] GUUTIANPWON OTWC NUEPOUNVIA YEVVINOEWC, TOTIOC KATOAYWYNG Kal
KaTolKiag, TNAEPWVO K.Q.

O KaBNynTAG-eKTMAIOEVUTIKOC €XEL TN OLUVATOTNTA YETO OmO TO TePIBAAAOV Tou ATutor va
ONUIOLPYNRCEL OPKETEG AOTEC PMABNUATWY Ol OToieC UTmopOoLV va avadlaveunbolv Kal va
OVOKTNOOoUV Pe EVKOAIO OTIO TOUG EYYEYPAPUEVOLC POITNTEC. ETiong, €xel T duvatoTnTa va
TIOPOKOAOUBNACEL TNV €&EAIEN KOl TNV TOPEiO Twv OTOLJOCTWY TOU MHECW KPITNEIwv
a&l0AOYNONG-TECT TIOU UTIOPEL va €TOINACEL ava PABNUa, aAAd Kol va emikolvwvnaoel padi
TOUG MEow mail. duolkad o KABNynTAC Mmopei va kpatnoel backups ki avtiypaga
ao@aAeiac.

O @oITNTNC apXIKA, TIPETIEL VA eyyPAPEL 0TO cOOTNHUA divovTag KATIOIO TIPOGWTIIKA OTOIXEIN
Omw¢ ™ d1E0BLVAN TNC NAEKTPOVIKAG TOL aAAnAoypa@iag. Epocov o @oItnTr¢ elcaxbei ato
oluoTNUA, £xel OVO TPOTIOLC TTAPAKOAOVONONG TWV PABNUATWY. MTopEi eite va eTIAEEEL O
idlo¢ TNV &voTNTO TOL POBrUHaTOC TIoU BéAel va d1daxOei €ite va mMapakoAoubnaoel TIC
EVOTNTEC TOU POONPOTOC PE TNV CEIPA PE TNV oToia auTég eu@avidovtal. Ta padnuata
Xwpidovtal g€ TPEIC KATNYOPIEC:

e KAelotd podnuata (mpooBAaciya Yovo Pe Tnv Adela Tou Kabnyntn)
e EAeyxOuevnc mpoapaacng
e EAe0Bepng mpooPaacng
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EMIMPOooBETW, 0 POITNTAC EXEL TNV ELXEPEIO VA PETARAAAEL TOV TPOTO TTAPOLTIiaoNE TOU
padnuatog otnv 00dvn Tou, va KAvel dIAPOPEC avalnTAOEI( XPNOIUOTIOIWVTOCG AEEEIG-
KAEIO1A, va amoBnKeVEl TIC EPYOTIEC TOU OTIWC ETTIONG KOl VO TTAPAKOAOUBEL TNV amodoar)
TOU OTIC JIAPOPEC AEIOAOYNTEIC. TEAOC, €XEL TNV dUVATOTNTO VO CUUMPETEXEL OE GLLNTNOEIG
avToAANGooovTaC amoyelg péow forum.

1o ATutor dlaTiBevTal dlA@opa ePYOAEia TIOL ETEKTEIVOUV TIC TIAPOXEC TOU CUCTHHUOTOC
OTWC YIa TOPAdEIyUO OUVATOTNTEG TNAESIACKEWNCG, TIANPWUNACG OIOAKTPWY, HETATPOTIAC
apxeiwv ge popen pdf, TapoxAg TICTOTIOINTIKWY TOPAKOAOUONONG HABNUATWY Kol GAAO
TIOAAG.

XOpOKTNPIOTIKA TIAEOVEKTHUATA Tou ATutor gival:

e HeukoAia otn Xprion Tou akKOUA Kal oo ATOPO HE EI0IKEC AVAYKEC.

e HoupyBatdtnTd TOU YE OAQ TO AEITOUPYIKA CUCTAUOTO

e Hmapox mMoALYAWGGIKNC LTTOCTHPIENG

e H dwpedv eykatdoTaon TNG TAATEOPPOC (MECW TNC NAEKTPOVIKAG OlebBuvang
http://www.atutor.ca)

2TO PEIOVEKTAPATA TOU KATATACOOVTAIl TO €ENC:

e HduoKoAia emMEKTAONG TWV AEITOLPYIWV TNE TTAATPOPUOC
e HoduokoAia a&loAdynong Tng AMOTEAECUATIKOTNTAC TN EQAPUOYNC

Mapakatw mapouaialovTal 00 EIKOVEC OO TNV APXIKA GeAIdA TNC MTAATPOPHAC:

LIMSUniver ity

Administrator Training

Forums Glossary Flle Storage
alan vaughen | log-oul

| My Stant Page > Administrater Trauning > Home

| Content Navigation Hide

Home

Home
Forums File Storage Glossary Chat TILE Repository Frequantly
Search Asked

Questions
(FAQ)

N & - e .(.\
-~ 3 o -
Links Tosts & site-map Export Content My Tracker Polis
Surveys

w
|
®
@
®
@
@
@
[0}

Related Topics
None Found.

Users Online - 5 /

Alan Vaughen @

; -
L Directory Groups Reading List Blogs

Glossary
A Announcements

Search Welcome To ATutor

Mateho

O an worde This is @ welcome announcement. You can access additional help by using the Help link available throughout ATutor.

@ Any woed

Search

Polls

21 TEI NMEAOMONNHZOY - ZXOAH TEXNOAOTIKQN EPAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHX T.E.


http://www.atutor.ca

My S».rir*«o- . MyCour-«« | My Start Page »J3 Jump CtMr Demo | inbox |Search |Help |Log-out

Cours- Serve» ”
My Start Page -
My Courses Profile Preferences “ SS——

Mcrvd:, 120» 149

My Courses Browse Courses Croate Course

My Network My Courses QJM(J\IH'B

Home

Instructor

1. Introduction lo Aerial 2. Safety Awareness
Instructor M>tomo mSend M »»rag

A, Gieupt Platforms
Alislor Eot Instructor Mr Demo -Send M otag* " Category Uncategorized
Vlor E-teamm g Category Uncaaegonxed
Open Source *
Re & u e

See ell »
~  Prolrtr

E-fld My Proftle

View My Pi Ofile [T Instrue
4. Lighting and Sound

Nflcommenoation* 3. Set Administrators
g7 | Instrucior Mr Demo - Send Message Qperator
& Contact: Cmtmgory Lnc atmgor | rms nstructor Mr Demo - Send Message
Connection» * Catmgory Unc mwgor i zed
Imparted Contacts

Netvrara. Statiabn e v urrn

or

ffiP Inboi
Compote Me*- age ImBtrucor Inetruchon
Mestnoes S International Film Workshop 6. Makeup Artistry
IrvMait Instructor Mr Ceme - Send Message Inntructor Me Demo - Send Messags
o Category Uncategor sed Category Linc stegor i zed
Introducliont
invitation-
Profiles
OtA
JoM
Recommendations leabratcaar In*Huelo
Croups . Accommodating Disabilities ATutor 16 2 Demo Course
. n Set ~ Instructor Mi Demo Send M »1*a
~  Apphctlient Category Uncotegorl/ed
y 4
Add Connertlowa airuclor. Mr Demo »end4 M -« a 4 .
Cetogory Une* Wit »

1.5.2 CLAROL1INE

MPOKeITAl YIO £V TIOKETO AVOIXTOU KWOIKA TO OTI0I0 TTPWTOoEU@avioTnKe ato University of
Louvain (UCL) tou BeAyiou. 0 Thomas De Praetere dnuio0pynoe to Claroline pe okomo va
LVTIOOTNPIEEl TNV €€’ amooTdoew( ekmaidevon. To CERDECAM (epeuvnTIKO KEVIPO TOU
BeAyiou) ouvepydaletal anod to 2004 pe 1o University of Louvain pe okomo tnv avAamTuén Tou
AOYIOUIKOU HE €0Tiogn o€ €CEIDIKELPEVA EPYOAEIO PE TNV TAIdAYWYIKH TIPOCEYYIaN.
EkaTovTAadeg €ival ol eKTAIOEVTIKOI Popei¢ mov Toug egumnpetei to Claroline yia va
TIOPEXOLV TIC LTINPECiEC Péow e-Learning a@ol TOo TPOypauua dlaTiBeTal dwpedv o€
OTIoI0V €TIOUEI VA TO XPNOIUOTIOINCEl HEGW TNEG NAEKTPOVIKAG ageAidag www.claroline.net.
To olotnua eival Baciopyévo TAVW O TIAIOAYWYIKEG APXEC KOl TPOaBETel aia oTIg
TEXVOAOYIEC ekTTOdELONC.

Bagoikr) amaitnon tou cuoTAUATOC €ival N eykataotacn tng Bdong dedopévwv MySQL kai
™G YAWOOoOC TPOoypauuatioyol PHP. O server otov omoio Ba eykatactobei pmopei va
XPNolJoTolei omoladnmoTte €kdoan AoyiopikoU Omwg Windows, Linux evw yla Tov Xprotn
OpKei va €xel mpooPBaacn oto Internet yéow omoloadrnmote browser.
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http://www.claroline.net

2t1o Claroline uTtdpxouV TEGTEPIC DIOPOPETIKOI POAOL XPNOTWY AVAAOYA HE TA TTPOVOUIN TIOU
olo0éTouv:

e O JdloXeIPIOTNC , O OoToiog £xEL TNV TANPEN dIKal0d0aia otV TMOPAUETPOTIOINCN, TNV
pLOUION Kal TNV dlaxeipian TNg TAATPOPUOC

e Ol &eKTMaIdeLOUEVOL , Ol OToiol €xouv T duVATOTNTA Vva TAPOAKOAoUOoUV TO
HaBruaTa Kal va CUUPETEXOUV ae dladIKaaieg TTov axeTi(ovTal e aUTA

e Ol EMIOKETTEC , Ol OToiol dev £xouv dIKAiwa mapakoAoONoNg HaBNUATwWY, o0TE
dlaBEéTouv Aoyaplacuod

e O avwvuuog, O OToiog PTIOPEl va ETMICKEMTETOL TO TEPIBAANOV TNG TIAATQOPUAC
XWPIG va €XEl KAVEL eyypaQn

Ma va dnuiovpynBei évag Aoyaplaguog TPOATAITOUPEVO OTOIXEI €ival OVOUOATETIWVUMO,
€va Ovopa XpNotn- username, mail, KwWAIKOC TPOCRACNC KOl TNAEQPWVO. YTIAPXOUV Kal €0
BéBala Tedia Pe TIPOAIPETIKI CUUTIARPWON.

O KOBNYNTNC-EKTTOIOEVTIKOC €XEI OTA XEPIO TOU OPKETA €ePyOAsia ToOL pTOpPEl va
XPNOIUOTIOINCEL VIO TNV 0pYAVWAN TOU PaBruaToc Tou. Mo avaAuTiKa PmopEi va:

e Alaxelpi¢etal opadeg oulntnong - forum

e Anuioupynaoel epWTNAOEIC agloAOYyNoNg - quiz

e [MoapakoAouBei TNV CUPPETOXNA TWV GTIOUAACTWY OTA PABuATA

e AnUIoupynRoEl OPAdEC OTIOLOACTWV XWPI(OVTOC TOUC KATNYOPIEC-KAATEIC
e ATIOOTEAAEI LAIKO 0 OPADEC OTIOLOOCTWV

e [Mapaxwpnoel SIKAIWPATA JIOXEIPIOTr 0TOUG HABNTEG TOU

O oTIoLdACTHC APXIKA, TIPETIEL VO EYYPAPEL OTO CUCTNUO KOl va dNUIOUPYNCEL VA TIPOQIA
pE username Kol password T Omoio PTIOPED KOl va TA TPOTIOTOIEL. ATTO TNV TAELPA TOU
oToudaaTH dEV LTTAPXOUV TIOAAEC dUVATOTNTEC KABWC;

e Aev LTIAPXEL AEEIKO
e Agv UTIOPEI 0 GTIOLOOCTHC VA EITAYEL TIPOCWTIIKEG TIANPOPOPIEC
e Aev TOPEXETAL N dUVATOTNTA TNE AVWVUUIAC

revika n mAat@oppa Claroline €xel Ta XOpAKTNPEIOTIKA TIOU Ba emiBupoLCe £vag Xprotng Kal
TIOPEXOVTOL OPKETEC OUVOTOTNTEC OE OXECN HE TIC AEITOUPYIKEC QTOTNOEIC. AlatiBeTal
LTIOOTAPIEN TIOAU-YAWOCIKWY I0TOGEAIdWY KAl TEAOC O KWOAIKAC TEKUNPIWVETAL £TOL WOTE VA
gival duvatr n EMEKTACON TNC TAATQOPUAG CUP@PWVA PE TIC ATIAITHCEIC KAl OVAYKEC TWV
TIOVETIIOTNHIWV TNE XWPAG HOC.
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MapakATw UTTOPOUVUE VO dOUHE EIKOVEC OTIO TO TTEPIBAAAOV TOU O Byoline.
Claroline 1.8.2 Demo Claroline.net

| m tty 00u'a* listj My catenae/1 My Utiér Aeedurit »Plack : dUon | Logout

» Global warming (TUm<*Homr »
GW -Flounce Ortnwi*
e Claroiinu 1.6 2 Denvs >GW View moOc Studun*. | Course manag«!

= Course description
‘<€ Agenda
J  Announcements

Welcome on the Global warming online course!

C| Documents and Links
0 F.ercises
Learning Path
Assignments

| The average surface temperature a! earth has ncreased more than
| | degree Fahrenheit serce 1900 ahd the rate Of warming has lbeen
inearly three times the century-long average since 1970 Almo
|experts studying ehe recent climate history of tne earn agree
ithat human activities mainly the release ot heat-trappmg gases

Forums
o Groups smonestacks tailpipes, and burning forests, are probably
0 U idominant force driving the trend. The gases add to the planers
Sers " natural greenhouse efect, ateming sunlight -n but preventing some
8 >Chat

: 1 of the resulting heat from radlabng back lospace

Eiw*i

Drawing on research on past dimate shifts, observations ot currem conditions and computer
simulations many climate experts say that wtlwut big curbs mgreenhouse gas cpassions, the 21st
century could see temperatures nse 3 to 8 degrees weather patterns shBrply shift, ice sheets shmk
v and seas rise several feet

t fanlomm

& Coiirw «wningt

Course home page _ _ fly
View the available tools and the introduction to the course. Access the coJm

statistics.

/AN ESIC -
~LL

CLAROLINE.NET

Let's build knowledge together

. s@su=
Accueil

Claroline est une plate-forme Open Source de formation a distance et de
travail collaboratif. EHe permet aux formateurs de créer des espaces de
cours en ligne et de gérer des activités de formation sur Internet.
Traduite en 35 langues, Claroline bénéficie de I'appui d'une communauté

Démonstration
Téléchargements
Documentation

Télécharger
Dernigre version

Forum mondiale d'utilisateurs et de développeurs. (1'5-11)_
Collab Extensions
ollaborer
5 Plus d'Info :
Communauté - A propos de Clarolme
Consortium prop Soutenir le projet
- Apercu rapide .
Services Faites un don

- Fonctionnalités
« Démo

P

mm

Evénements Projet

| Claroline au colloque CIUEN 2008

CIUEN 2008, colloque international sur
le theme “~'Université a I'ére du C I[UEN 2008
numérique”, se tiendra a Bordeaux

(France) du 10 au 12 décembre prochains. Philippe Mercenier,
Secrétaire général du Consortium Claroline, y représentera Clarolme 11
participera comme intervenant lors de la table ronde qui traitera du
développement et de I'usage coopérabf de logiciels.

Claroline lauréat du
Prix UNESCO 2007

ACCU 2008

Conférence Annuelle

des Utilisateurs de Clarolme Visitez le site web du colloque .

| Claroline présent & Epsilon 2008

Le mardi 25 novembre prochain se tient a I'Aula
Magna a Louvain-la-Neuve le salon Epsilon 2008. le
salon de fa formation en Belgique. Clarolme y sera
présent sur le stand de IUCL-IUFC. N'hésitez pas a
venir nous y rencontrer.

Einse

Visitez le site web du salon Epsilon: http://www.salon-epsiton.be
iClaroline au séminaire EFODL de Charleroi

La European Federation for Open and Distance Leammg (EFODL)
orgamse son séminaire 2008 & Charleroi, a La Géode, ces 1let 2
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| L'UCL engage pour Claroline

L'Université Catholique de Louvain ouvre deux postes
a temps plein et 1 mi-temps afin de développer son
campus virtuel tCampus et la plateforme Claroline.

2 profils de candidats sont recherchés pour travaifler
au sein de linsbtut de pédagogie universitare et des
mulbmédias (IPM) a Louvain-la-Neuve (Belgique) :

m un développeur PHP / MySQL a temps plein (vor l'offre officielle)
m un développeur PHP / MySQL a mi-temps (voir I'offre officielle)

iClaroline 1.9 premiére Release Candidate

Le développement de Claroline 1.9 atteint les
derniéres étapes avant la version stable avec cette
Release Candidate. Beaucoup de bugs nous ayant été
rapportés par la communauté ont été corrigés. Les
api de la plateforme sont désormais figés de fagon a
ce que vous puissiez maintenant démarrer sereinement
le développement ou la mise a jour de module &
destmation de Clarolme 1.9.

E®GAPMOIQN
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1.5.3 E-CLASS (Open eClass )

H mAatpopua Open eClass gival éva oAOKANpwuEvVo ZoOoTnua Alaxeiplong HAeKTpOVIKwV
Mabnudatwyv yia TNV NAEKTPOVIKI] 0pyAvwarn, amoBrKeuon Kol TOpouciccon Tou
EKTIOOEVTIKOU UAIKOU. ATIOTEAEL TNV POTOCN Tou AKAdNUAikoU Aladiktuou GUnet yia v
LTTOOTAPIEN Twv Ymnpeolwv Aclyxpovng TnAekmaidevong. Baolkl emdiwén g
TAQTQOPUAC €ival N EVOWUATWAON TWV VEWV TEXVOAOYIWV KAl N ETTOIKOOOUNTIKN XPron Tou
OladIKTUOU OTNV €eKMAIOEVTIKN dladikacia. Bagiletal otn @IA0GOo@ia TOU AOYIOUIKOU
OVOIKTOU KwOIKA, UuTooTnpiletal evepyd amd 1o GUnet kal dlavéueTal €Ae0Bepa.
MpwTtosu@aviotnke Tov PeBpoudpio Tou 2003.0uciacTika To eClass dnuiovpyndnke TAVW
ota mpotuna tou Claroline. H opdda tou GUnet, mou &ekivnoe tnv avamrtuén tou eClass,
€EETAOE TIC UTTAPXOLOEC OIOBECIUEC TTAATPOPUEC TNAEKTIOIOELONC KOl £€0E0E WC KPITAPIA
ETAOYNAC:

e TNV duVATOTNTA OPYAVWONC EKTAIOEUTIKOUD  UAIKOU TWV  TIOVETICTNUIOKWY
MOBNUATWY OTa TAQICIO TNC UTAPXOUCOC EKTAIOEVUTIKAG dladikaciag, Xwpic
TIEPAITEPW €EEIOIKELON TWV PEAWV TOU OIOOKTIKOD EPELVNTIKOU TIPOCWTIIKOD TIOU
Ba tnv xpnoiuomnolodoav

e TNV dLVOTOTNTA SIAXEIPIONC TTOAAWY HABNUATWY ot dopn Twv AEl kat TEl, aAAd Kal
dlaxeipiong poOAwWY @OITNTWV-0TIOVdACTWY KAl KABNynTwv.

e TNV eAevBepia amo deopeVOEIC KOOTOUG AdEINV, WOTE va PTTOPEl va dlatiBetal amd
To GUnet mPo¢ OTOIOVANTIOTE OKAJNUAIKO OPEN KAl O AVOIXTOC TNYaiog KWOIKOC
KOl va JTIopEl va Ol0C0@OAICTEL 1 TIOPAPETPOTIOINCN KAl N EMEKTACIMOTNTA TNC
TAQTQOPUAC.

e TNV €UKOAIO XpAONC amo ToV eKTIAIOEVTH], JE OUVOTOTNTA EICAYWYIC EKTIAIOEVTIKOU
LDALIKOU, OpXEiWV Kal I0TOCEAIdWV

e TNV UTOCTAPIEN EAANVIKNC YAWGGAC, TNV UTOCTAPIEN O1EBV@V TPOTOMWY Kal TNV
EUKOAIO eykaTtaoTaong Kal dlaxeipiong.

TeAlka KatéAnéav atnv MAatT@opua Claroline, OGOV AVTIATIOKPIVOTOV OTA KPITApla. MeTA
kol TOV «EEEAANVIOCUO» TNG TAATEOPUOE, HE TNV ovopacia eClass Tpoxwpnoe otnv
TIPOCONKN OIOXEIPIOTIKWV EPYOAEIWV, WOTE va UTIOPEL v UTIOCTNPIXOEL N EKTAIOEVTIKI)
S1adIKOTIO TWV IOPUPATWY PE HEYAAO apIOUO @oITNTWVY. EKTOTE €XOUV OVATITUXOEI OPKETEC
VEEC EKOOTEIC, JE ATIOTEAECHA 1N TTAATEOPHA VA ATIOTEAET TIAEOV AVEEAPTNTO AOYIOHIKO.

Ao TNV €kdoaon 2.1 tou 2008 ( anuepa PBpioketal otnv ékdoon 2.7 ) METOVOUACTNKE OF
«Open eClass» Kal dlavéueTal eAeVBepa amod Tnv 10ToceAida http://www.openeclass.org.
guvdvdadlovtag &va Iuotnua Alaxeipion¢ Mabnudtwv (CMS) pe oTolxeia ZuoTriuaTog
Alaxeipiong Madnong (LMS)Kai pe Bacikd XOpOKTNPIOTIKA:

e TNV UTIOCTHPIEN OVOIKTWVY TIPOTUTIWVY,

e TOUG SIOKPITOUC POAOUC TWV XPNOTWV (KABNYNTEG - @OITNTEC - SIAXEIPIOTHC)

e TNV €UKOAIO OTn OnuIoupyia Kal LTTOCTAPIEN TWV HABNUATWY XwpPIi¢ amapaitnTa
€EEIOIKEVPEVEC YVWOEIC
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v dounuévn TIAPOUGIiacn Kal KOTNYyopPIOTIOIiNGn TwV NAEKTPOVIKWV HABNUATWY
(avd oxoAn, TUAMUO, TOPED KATI).

Ztnv mAat@opua Open eClass vTtdpxouv 3 KATNYOPIEC HaBNUATWVY:

1 Ta avoixtd, ota omoia £xel TPOGPRACN OTIOIOCONATIOTE XPOTNG AKOUA KAl av Oev €XEl
Aoyaplacguo

2. Ta avoiXtd oe eyypa@n, oTa omoia £xel TPOGRACcn 0 XProTng oL €XEL AOyaplaouo
Kal £XEl eyypa@el

3. Ta KA&l0Td, OTa OToia €xel TPOCPaCN O XPNOTNC TOU EXEl AOYOPIOOHO OAAA
XpeladeTal v adela Tou Kabnyntn

To HAeKTPOVIKO MABNUA aTOTEAET TOV KEVIPIKO TTUPVA TNG TAAT@OpUac Open eClass. KaBe
MABNUO ATIOTEAEL YIO AUTOVOUN OVTOTNTA TNV TIAATPOPUA N OTIOI0 EVOWUATWVEL IO CEIPA
amo vmocuaTruaTa. OUCIOCTIKA TO NAEKTPOVIKO UABnua gival pia apbpwtr dour, n omoia
OPYOVWVETAL Kal dlaxelpideTtal amd tov UTeLBUVO KABNyNTr, avAAoyd HE TO LAIKO TIOU
OIOBETEL KAl TO MOVTEAO NAEKTPOVIKNG PAEBNong mou Ba vioBetroel (MO HIA  ATAN
EVNUEPWTIKA 10TOCEAIdO €w¢ éva TAPWC OUVAPIKO TEPIBAAAOV  eKTIOdELANG).
1o Oei pépog g 008dvng, UTTAPXEL O XWPOE TOUTOTNTOC TOU NAEKTPOVIKOU HPOBAUOTOC
OTIoU avaEEpovTal KATOoIEG BATIKEC TTANPOPOPIEC (TITAOC, LTEDBLVOC KABNYNTNC, TUAUO
KATD). YTTAPXEL €Tiong n emiAoyn "ETIKOIVWVIA HE TOUG EKTTAIOEVUTEG" N OTIOIO ETIITPETIEI GTOUG
EYYEYPAUMUEVOUC XPIOTEG - @OITNTEG, TTOL €XOULV opigel email dlebBLvON OTO TTPOEIA TOUC,
VO ETIIKOIVWVOUV HECW NAEKTPOVIKOD TOXUOPOMPEIOL MPE TOV ULTEVLOBLVO KABNyNTr] TOU
paBnuatog. Mavw aploTepd uTtApPXEL N Asitovpyia "avaldntnong” Kol 0To YeEVoL aploTEPA
udpxouv dlaBéoiya OAa Ta uTOcUCTAUOTO (evepyd 1 OX1) KABWC Kal To EpyaAeia
dlaxeiplong Tou pabnuatoc.
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TOo NAEKTPOVIKO pABNUa amoTteAei yia apBpwtr doun amd dwdeka (15) YmoouoTAuaTa Kal
Tégoepa (4) Epyaleia Alaxeipiong Mabruatoc. O umedBuvo¢ Kabnyntng pmopei va ta
EVEPYOTIOIEL KO VO TA OTIEVEPYOTIOIEL avAAoya HE T OOuN Kal TO UAIKO TOU POBAUOTOC TTIOU
Ol0BETEL, WOTE VA ATIAOTIOIEITOL TO TEPIBAAAOV TOL EKTIOIDOEVOPEVOU, KAl va gugavifovtal
MOVO Ol ATIOAUTWE ATIOPAITNTEG EKTIAOEVUTIKEC EVOTNTEC. AVOAUTIKOTEPO TO UTTOCTNPI(OUEVO
YTTOOUGTAMOTA TTIOL CUVBETOUV TO NAEKTPOVIKO PaBnua otnv mAat@oppa Open eClass gival
Ta €ENC

1. At¢évta OTIOU TAPOUCIAlOVTOl XPOVIKA Ta YyeyovoTa OToBpoi Tou  padruaToq
(d1aAEEelg, ouvavTAOEIC, AIOAOYATEIC, KATI).

2. 'Eyypa@a OTou amoBOnKeVETAI, OPYAVWVETAL KAl TTOPOUCIALETAL TO EKTIOIOEVTIKO UAIKO
TOU paBnuato¢. EdIKOTEPA TO UTTOCLOTNUA AUTO TTAPEXEL Evav €UXPNOTO UNXOVIGUO
yla tn dlaxeipion, v opydvwaon Kal TNV OpadoToinon Twv EKTMAIOEVTIKWY OPXEIWV
(keipeva, TOPOUCIACEIC, E€IKOVEC, OIAYPAPUATA, KAT) HECO QMmO &va claTNnuad
KOTOAOYWV KOl UTIOKATOAOYWV..

3. AVOKOIVWOEIC TIOU O@OPOUV TO HABNUO KOl EVNUEPWVOUV TOUC EYYEYPOAPUEVOULC
XPNOTEC - POITNTEC.

4. TIEPIOXEC ZUINTNOEWVY YIa TNV aVTaAAyr] ATOWEWV Kal IOEWV 0 BEUATO OXETIKA UE TO
paOnua. AtoTeAei éva vTTIOCUOTNUO OAANAETIIOPACNG EKTTAIOEVTN - EKTTAIOEVOMEVOU.

5. Opdadecg Epyaaiag (avoIKTEC N KAEIOTEG) ATIOTEAOUV MO GUAAOYI] OTIO EYYEYPOAUUEVOUS
XPNOTEC (POITNTEG KOl KABNyNTéQ) Tou polpdlovtal Tnv idla Teploxr oul{nTroswv
KaBw¢ Kal TN idla TEPIOXN METAPOPTWONE APXEIWV KAl EPYATIWV, KAl TIPOAYOULV N
guvepyaaoia Kal TNV OAANAETIOpACN aVAUETO GTOUC EKTIAIOEVLOPEVOUC.

6. Z0OVOEOUOI- XPNOIUEG TINYEC OTO TO AINdIKTLUO TIOU QAE@OPOUV TO MPABNUA  Kal
opadoToIo0VTAl 08 KOTNYOPIEC.
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7. Epyaoieq EKTAIOELOPEVWV, £Va XPIOIUO EPYOAEI0 TIOU ETITPETEL TNV NAEKTPOVIKN
dlaxeipion, vmoBoAr Kal BaBuoAdynon Twv Epyaoiwy ToU PHabruatod.

8. AoKNoelg AuToa&loAOyNanNg ou dNUIOVPYEL 0 KABNYNTAC HE OTOXO TNV EEAICKNCT TWV
(POITNTWV 0NV UAN TOL PaBAUATOC. TO UTTOCUCTNUA QUTO EVOWUATWVEL IO YEVWNTPIA
TOPAYWYNG ACKNOEWVY PE EPWTNOEIC TIOAATIAWY ETIIAOYWV, KOBWC KI 0OKACEIC TOL
TOTIOU «CUPTIANPWOUOTOC KEVWV» 1] «TAIPIATUOTOC OTNAWV».

9. Meprypapry Madruatog, Xwpeo¢ Omou TapPouaIAlovTal TTANPOQPOPIEC OXETIKA HE TNV
OAn, TOUC OTOXOUG, TIC EKTIAIOEVUTIKEC OPACTNPIOTNTEC, TA BonBApATA, TOUC TPOTOI
a&loAdynaong, KATITOu pabnuatod.

10. Bivteo  MaBnrjuatog, Xwpo¢ amobnkeuong Kal  Ol1aBecng  OTNMTIKOOKOUGTIKOU
EKTIAIOEVTIKOU UAIKOU. YTApxXouv OUO ETIAOYEC, TPOCONKN apxeiov Pivreo Kai
TpoaBrkn ouvdéapou PBivteo mou Ppioketal amobnkevpévo oe €va Video On Demand
(VOD) Server kal a@opolv To uaénua.

11. Tpaupn PABNONG MApPEXEL TN OUVATOTNTO OTOUG EKTIOIOEVTEC VA OPYAVWOOUV TO
EKTIOIOEVLTIKO TOUC UAIKO O€ €VOTNTEC KOl OTOUG EKTTAIOEVOPEVOUC VO OIKOAOUBOUV pia
OEIPA OO PrPOTA WE OPACTNPIOTNTEC HABNONC (akoAouBei To TpoTuto SCORM2004).

12. KouBévta, Xwpo¢ Omou TPAYUOTOTIoloUVTal Cu{NTACEI( O TIPOYUATIKO XPOVO
OVAUETO 0TOUC EYYEYPAUMUEVOUCG XPNOTEC (POITNTEG KAl KABNYNTEC) TOU PaBRUATOC.

13. Xwpog AvToAayrg Apxeiwv OTou umooTtnpidetal n avadpacn oTnV EKMAIOEVTIKNA
OpaCTNPIOTNTO UE TNV AVTOAAAYH OPXEiwV PETAED TWV LTTELOLVWVY KABNYNTWY KAl TWV
EYYEYPAPPEVWV QOITNTWY TOL PaBruaToc.

14. EpwTNUOTOAOYIO OTIOU  gival duvatr 1n dnuiovpyia epwinUatoAoyiou amod Tov
EKTIAIOEVTH TIPOC TOUG POITNTEC

15. Z0otnua Wiki, éva epyaieio dnuioupyiog Wiki.

TO nNAEKTPOVIKO pABNUA OPYOVWVETAl 0€ OgUATIKEC EvOTNTEC OPAdOTOIWVTAC TOUG
EKTIAIOEVTIKOUC TIOPOULC aTIO TA EpyaAsia Tou pabnuatog. Ta evepyd LTTOCUCTHUOTO TOU
pHOBnuaTog eu@avidovTal aTo TAVW aPIoTEPO PEPOC TNC KEVIPIKAG GEAIdOC TOU PaBruaTog,
Kal eival opatd Kal amo Toug EKTIAIOEVOUEVOUC (XPHOTEG - @OITNTEC). Ta ATIEVEPYOTIOINUEVD
UTIOCUCTHMOTA gP@avVI{ovTal KATW apPICTEPA OTNV KEVIPIKN CEAIdO TOL PABAUATOC Kal Ogv
gival opatd amo TOug EKTIAIOEVOUEVOUC (XPNOTEG - @oITNTEG). Agilel va onuelwBEel we Ta
OTIEVEPYOTIOINUEVA UTIOCUCTHUOTO TOU POBAUOTOC TTAPAUEVOUV AEITOUPYIKA SIATNPWVTAC
TNV TANPOQOPIa TTOL TUXOV £XEL 100X OEl, aTAA dev €ival OpOTA ATIO TOUG EKTIAIOEVOUEVOUG
(XPNOTEG - POITNTEQ).

AvTioToixa Ta EpyoAcia  Awaxeipton¢ MaBAuoTog ETMITPEMOUY TNV OAAAYR TwWV
TIANPOQOPIWY KAl TOUL TOTIOU TIPOCRAcNC Tou Habriuatog, TN dlaypagn - avavéwarn, Tn
OlOXEIPION TWV EYYEYPOAUPEVWV XPNOTWY KOBWE Kal TNV €l0aywyn VEWV LTIOCUCTNUATWY
otn doun Tou pabAuatoc. TEAOC TapEXETal n duvaTOTNTO OTOV UTIELOULVO KaBnynt va
TIOPAKOAOUOEI OTATIOTIKA OTOIXEIO TTOU A@OPOUV T CUPHETOXI OTO YHABnua.

H mAat@oppa Open eClass umootnpilel Tnv vmnpecia Aclyxpovng TNAEKTIAIdELANG XWPIC
TIEPIOPIOUOUC Kal deauevoell. H mpoofacn otnv umnpecia yivetal pe mn Xpron vog amiol
@ULAopeTPNTA (web browser) Xwpi¢ TNV amaitnon €€EIOIKEVPEVWY TEXVIKWV YVWOEWV KAl
TIPONYOUUEVNG EUTIEIPIOC OTN XPrON OVAAOYWVY CUCTNUATWY. ITOXOC €ival n umooThpIEn
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Opdoewv TNAEKTIOIOELONC EVIOXUTIKWV TNG TOPOJOCIOKNG OIOAOKOAIOC g€ OAOUG TOUG
OUUHETEXOVTECG OTNV EKTIAIOEVTIKN dladIKagia. EIIKOTEPO TPOCPEPETAL:

e OTOV EKTAIOEVTH €va dUVAMIKO TEPIBAAAOV 0pyAvwang Kal dlaxuong Tng yvwaong,

e OTOV EKTMOIOEUOUEVO €V  EVOANOKTIKO  KAVAAL  EEOTOMIKELUEVNG  HABNONC
aveEAPTNTNG OTIO XWPOXPOVIKEC OETUEVTEIC

e 0TO JIOXEIPIOTH €V OVOIKTO, A0POAEG KI GEIOTIIOTO CUOTNHUA KAl TEAOG

e OTOV  EKMOIOEUTIKO  OPYyaVIGUO, OTIOTEAECUATIKOTNTA, aflomoinon NG
OUCOWPEVPEVNC EUTIEIPIOG, OIKOVOUIO KAIJOKOC KOl ETOIKOOOMUNTIKI XPron Tng
LTIAPXOLCAC SIKTUOKIC LTTOOOMNC.

AEITOLPYIKA, N TAGT@OpPa Open eClass, OTOXEVEL OTNV UAOTIOINGN VEWV OPACGEWV TIOU
TIPOAYOUV TNV ETIXEIPNOIOKN TNG WEEAPOTNTA OTIC NON LTTAPXOUVCEC EKTIAIOEVTIKEC OOEC.
EIdIKOTEPQ, BACIKOi OXESIAOTIKOI AEOVEC OTIOTEAOUV I TIPOCOPUOCTIKOTNTA OTIC ATIAITACEIC,
n eveAi&ia, n evkoAia atn xprion, n dUVATOTNTA AVABABUIONC KOl ETTEKTACNC, N EAeVBEPN
d1dBeon Xwpi¢ TNV amaitnon adelwv Xprnong Kol cuvtAPnong, Ol HIKPEG AEITOUPYIKEC
ATIAITACEIG, N aveéapTnoia amd TO UTIOKEINEVO AEITOLPYIKO GUOTNUA, N XPrON OVOIKTWV
TIPOTUTIWV, N dUVATOTNTO OAOKANPWGNC TNG TIAATQOPPAC PE AAAEG DIKTUOKEC UTINPETIEC, Ol
EekABapPEC AEITOLPYIKEC OOMEC (eyypapn, TpOaBacn, dnuiovpyia pabriuatog, dlaxeipion
KATD), N OIAAEITOLPYIKOTNTA KOl N OO0Q@AAEIN, KABWC ko1 N OLVEXAC ULTOCOTNPIEN aATO TO
Akadnuaiko Aladiktuo (GUnet).

H miat@opua  Open  eClass Bpioketal o€ MO @Aon ASITOUPYIKNAG KOl
OXEDIOOTIKAG WPIHOTNTAC. BaOoikOG TpPocavaTOAIOPNOC TApPAPEVEL N evioxuon KAl n
UTIOOTAPIEN TNG EKTTAIOEVTIKNC OPACTNPIOTNTAC HECO OmO éva e0XPNOTO TEPIBAAOV
TEXVOAOYIKNG aIXUNG. EI0IKOTEPO ETIXEIPEITAL N AVATITUEN ULTTOOOMUWY €EKTAIdELONC KOl
KATAPTIONG AVEEAPTNTA OMO TOUG TIEPIOPIOTIKOUC TTAPAYOVTEC TOU XWPEOUL Kal TOU XPOvou
NG CLMPATIKAG JIBACKOAIOG PE TNV EIGAYWYI TWV VEWV TEXVOAOYIWV TNG TIANPOQOopiag Kal
™ng ETIKOIVWVIO( (TNE).

O1 Baglkoi gToXOol TIOU IKAVOTIOIOUVTOIL ATO TO OXESIOOUA KOl TA OQEAN TIOU OTIOKOMI{ovTal
amo TN XPrnon tng MAAT@OpHaC ival ol €ENc:

e EVOWMATWAN TWV VEWV TEXVOAOYIWV TN TTANPOEOPIAC Kal TWV EMIKOIVWVIWV OTNV
EKTIAIOEVUTIK]  OpaACTNPIOTNTA  yIO TNV TOPOX OVIOYWVICTIKWY  UTINPECIWV
EKTIOdELONC LYWNANC TIOIOTNTOC PECA OTIO €va GUYXPOVO TIEPIBAANOV TEXVOAOYIKNAG
axHng

e Jdnulovpyia evog euxXpnoTou PECOL OAANAETIOPAONG KAl gLVEXOUC ETIKOIVWVIOC
EKTIOIOEVTI] - EKTIAIOEVLOPEVOL

e qalomoinon Tou TAOUCIOU EKTIAIOEUTIKOU UAIKOU KOl TI{ OUCCWPEVPEVNG
EKTIAIOEVUTIKNG EUTIEIPIOC

e EMOIKOOOUNTIKNA XPron Tou AIadIKTOOL Kal TNG APTIaG OIKTUOKNAG LTTOOOPNC TwV
EKTIAIOEVTIKWV [dpupdTwv

e gUKOAiO OTn Xprion Omod EeKMOIOEUTEC - EKTIAIOEVLOPEVOULC YIO TNV ULTOCTAPIEN
OTOUWVY HE OIOPOPETIKA TEXVOAOYIKA TAIOEIO KOl KOUATOUPO OAAG HE TIC iDIEC
LWNAEC ATAITACEIG OTNV TIOIOTNTA TNG TTPOCPEPOPEVNC EKTIAIOELONG
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e TIOPOXN MIOC O&IOTIOTNG XOUNAOLD KOOTOUC UTNPECIOG TNAEUATIKAC Yio TNV
Aclyxpovn TnAekmaideuon

e 1 aélomoinon tN¢ non o€ vYPNAO PabUO APOPOIWMEVNG OTO XWPEO NG EKTTAiIdELANC
TIANPO@OPIKNC TEXVOAOYIaC

e naélomoinon NG eVPLIWVIKOTNTAG

e TIPOCOPHOCTIKOTNTA OTIC IDIAITEPEG AVAYKEG - ATIAITNOEIC TwV [OPUUATWY

e gUKOAia otn dlaxeipion, TNV avaBaduion Kal TNV EMEKTACN

e €AeLOePN OIABEDN KOl CLVEXH KEVTPIKN LTIOCTAPIEN OO TO AKOdNUATKO AladiKTuo
GUnet

H ékdoaon Open eClass 2.7 amoTeAei TN véa €kdoan TNC MAATPOPUAC. H didbean tng ékdoang
gekivnoe tnVv 31-05-2013 O oxedlaoPOC Kal N avamtuén Tng veéag €kdoong EyIve Omo TV
KEVTPIKA opdda Aclyxpovng TnAekmaidevong Tou GUnet pe T CUPPETOXN Kol BorBsia
la@OPWVY XPNOTWV / TIPOYPAUUATIOTWV Kal AaBaivovtag umoyn SIA@OopEC TTAPATNPNOEIS,
OXOAIO KOl ETIIOCNPAVOEILC.

AvApeoa oTa KalvoDpIo XOPAKTNPIOTIKA TNG TAATQOPMAC TIEPIAAUBAVOVTAL TA €ENG:

e Néo vmooUoTnua "Kowvoxpnota apxeia” - TMMpooBnkn OXETIKAC AEIToupyiag ota
gepyaieia dlaxeipiong kai ota "Eyypaga®.

e [poaBnkn Acsitovpyiag "Madlkn eyypa@n Xpnotwv de pabrnuata” ota epyaAeia
dlaxeipiong.

e Auvvatotnta TPocBnkng deUTePnC OleLBLVONG email OoTo XPNoTNn EKMAIOEVOUEVO
(MOvVO amo Tov JIOXEIPIOTH).

e BeATIWOEIC TNV AEITOVPYIO TOU LTTOCLOTHPATOC "ACKNCEIC"

e BeATIWOEIC TNV AEITOLPYiO TOL LTTOcUCTNUaTOC "Epyaciec”

F‘F;&
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1.5.4 Docebo

To Docebo cival pia e-learning mAAT@OpPa avoixTol KwOIKA KOl YIa TNV EyKATACTOCN TNG
amoatteital guoTnua diaxeipiong Baocewv dedopévwyv MySQL Kal yYAWooa TIPOYPAUUATIGHOU
PHP. To Docebo ep@aviotnke mpwtn @opd pPe tnv ovopagdia Spaghetti learning n omoia
TIAPOATIEUTIEL KAl OTNV ITOAIKA TIPOEAELOT] Tou, To 2004 petovoudotnke ot Docebo. H
OUYKEKPIPEVN TTAOTQOPUO OEV UTIOCTNPILETAL OTNV EAANVIKT] YAWOOO.

ZTnv mMAat@opua tou Docebo ol Xproteg €Xouv TN SUVATOTNTA VA £yypa@OUV OKOPO KOl
XwpPI¢ TNV ddela Tou dlaxeiploTh. O SIaXEIPIOTHE UTIOPEL VO dNUIOVPYICEL UTIO-OIAXEIPIOTEC
Kal €Tiong va d1aVEPEL TOLUG POAOLC KOl TA JIKAIWHUOTA TWV XPNOTWV oTn dlaxeipion g
TAQT@OpUAC. Ol XProteg €xouv Tnv duvatotnTa va aAAG&ouv Ola@opeC pubuioelg oto
TIPOQIA TOUC, OTIWC TO OVOUATETIWVULO [ TO email akOpa Kal TNV Hop@r TnS TAATPOPUAC,
O&EV UTIOPOUV OUWCE VO OAAAEOUV TO «usernames.

MEeTA amod TNV Eyypa@r] TOU XPHOTN UTIAPXEL AUENUEVN QO@AAEIO Yyia TNV EI00YyWYr OTnV
TIAQT@OPUA. 0 CUYKEKPIUEVA UTIAPXEL PEYIOTOC OPIOUOC TIPOCTIOBEIV YIO TNV E100YWY
oTNV TMAAT@OPUA, ANEN TOU KWAIKOD TIPOCGRACNC KAl KABOoPIoPEVOC XPOVOC HEXPL O XPNOTNC
Va EICAYEL TOV KWOIKO TOU.

MNna tnv amoTEAECUATIKOTEPN OSIAPNOPPWON TNG TAATPOPUAE, OTMOdidovTal POAOl GTOUG
XPNOTEC YIO TNV KOAUTEPN SIAPOP@PWON TNC TOAITIKAG TNG TIAATQOPUAC. AnuioupyolvTal
KATNyopieg XpNoTwv Kal OHAdEeC HE POAOLC TECCAPWVY EIOWV TIOL EU@avi{ovTal:;

e ITOUC OIOXEIPIOTEC.

e ITOUC XPNOTEC TTIOU PTIOPOUV VA EICEPXOVTAL OE AUTEC ATIO OVOL TOUG.

e ITOUC XPNOTEC TIOU EICEPXOVTAL ATIO HOVOI TOUG OAAG PE TNV AJEID TOU JIAXEIPIOTH.
e ITOUC XPNOTEC YETA OTO TTAPEUPRACT TOU JIOXEIPIOTH).

Ydpxel yia MANOwpa amnod epyaAcia Ta Omoia TOMoBeTOLVTAl KOl VA JIOUOPPWVOVTAl CE
OTIOI0ONTIOTE ONUEIO TNC TAATPOPUAC. MepPIKA amo auTd Ta epyaAcia ival To chat, forum,
Ta quiz, Ta multimedia apxeia, ol €1domolIfcel, n OnUOCIoTOoInNan UVANG, Ol CUXVEQ
EPWTNCEIC, TO YAWOGApPL, n duvatotnta upload KATOIOU apxeiou, AN Kal 1 pnxovn
avalntnong.

H diaxeipion twv padnudtwyv xwpiletal oTic €€AG¢ KATNYOPIEC

e Alaxeipion TOUu peVOU, HOVO Ol JIOXEIPIOTEC PTIOPOUV va dNUIOUPYRCGOUV VED
paénuata.

e Katnyoplomoinon Kol Xprjon, n TAATEOPUO UTIOPEl va JlaPop@wOEi Kal otov
TOIOAYWYIKO TOUEQ.

e Alaxeipion Twv XpnoTwv oTa Jadnuata.
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YTIAPXOULV KOl QPKETEC PUBUIoEIC TTOU CLVBETOLVY éva PABNUA Kal UTTOPoUV va aAAAEouv,
TETOlO OTOIXEIO €ival To Ovopa, n katnyopio OTNV OTOId OVAKEL, N KATACTOGH TOU, N
SLVATOTNTA EyYPAPNC, TA TIPOVOUIO TWV XPNOTWVY, N YAWCSCO Kal N TEPLyPA@N.

MpoToL XpNoIYoToINBEl N TTAATPOPUA aTIO TOUC KABNYNTEC I TOLG CTIOUBACTEG Ba TIPETIEL O
SOIOXEIPIOTNAC VO €XEl dnUIoLPYNOEl Hia «aiBouvoa» PaBNUATOC Kal va €xel opicel éva
OGOKOAO.

ZUYKEKPIUEVA, OTN GEAIdO TwWV KABNYNTwVY €ival dIaBETIPO TTPOC SIAXEIPION TO EKTIAIOEVTIKO
LAIKO, Ol OTIOLOACTEG KOl 1 HOP@I] TNC ageAidag Toug, n BabuoAloyia Toug, n opydvwar] Toug
0€ OPADEC KOl N TIAPAKOAOUONON TWV EVEPYEIWV TOUC.

21N TIEPIOXI] TWV OTIOLOOCTWY €ival JI0BECIPEC Ol AVOKOIVWOEIC, TO EKTIOIOEVTIKO UAIKO, Ol
ONUEIWTEIC TOUC Kal 1 BaBuoAoyia Toug Pe Ta OXOAIN TwV KOBNynNTwv.

Kowvo kai gtou¢ dvo eival n olvvdeon tou¢ pe 1o forum kal To chat, n duvatdTNTA VA
OTEAVOUV UNVOPATO GTOUC XPHOTEG Kal N TPOaPaacr) Toug o€ TNAESIATKEYEIC.

To Docebo cival MAQT@OpUO €UVEAIKTN HE OPKETEC OLVATOTNTEG, OUWC £vag aApXAplog
XPNoTng iow¢ OUOKOAELTEI OTNV TMPOCAPPOYI KOl Ol KOABNYNTEC va [N UTOPECOULV VA
0pYOVQ@GOOoUV TNV dIdaKTEA VAN OTw¢ Ba emibupovoav. (Wuxoylo,2007:50)

MoPAKATW PTIOPOUE VO TIAPOUHE Pia 10€a amd To TEPIBAAAOV Tou Docebo.

:’ PR Y e e PRt A S e e o e Lt R b2 L

Joctbom R T kg O atass BT e 93
Welcome page

Users info Information about courses
Users registered: 2 B\ Mumber of courses: O
wendec Active courses: O
Courses that will be activated within 7 days : 0
Courses that will be deactivated within 7 days : O

Number of subscription: 0.
Waiting subscrption: 0

ys: 0 Site information

e B Ly e
L AT

Instabed version: 3.0.5

Docebo network Total vis

Unique visé
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1.5.5 Moodle

To Moodle ( Modular Object Oriented Dynamic Learning Environment ) gival éva AOyIGUIKO
TIOKETO, TIOL OTOXO0 €XEl TNV 0pydvwaon Pabnudtwv oTo d1adikTuo. EQeooov gival AOYIGUIKO
aVOoIXTOU KwAIKa dlaTiBeTal EAeVBEPA OTO JIASIKTUO KOl OTIWC OAA TA EAEVOEPO AOYIOUIKA
£TOL KI QUTO €xel €101k adela xpriong (GNU General Public License). H mAat@oppa umopei
VO AEITOUPYNOEL 0E LTTOAOYIOTA PE OTIOIOdNTIOTE AEITOUPYIKO cuoTtnua (Windows, Linux KTA)
Xwpi¢ kamola 1dlaitepn puBuIoN pe TNV TPolTdBeon eykatdotacng Apache, PHP ko
MySQL. O xpAoTIng €xel T OuVOTOTNTA HETOTPOTING TOU KWOIKA TOU avAAoyd ME TIC
EMIOUIEC TOUL.

H mAat@opua TpwTogu@aviotnke To 1999 amd tov AuctpaAod Martin Dougiamas. To
Moodle avamtOxOnke pe TOAD ypr)yopoug pubpoug Kol OpKETOi ATOV Ol EKTTOIOEVTIKOI
OPYOVIOUOI TIOU OVTIKOTEGTNOAV AAAEC TIAQTQOPUEC, OKOUA KI EUTTOPIKOU TOTIOL, HE TO
Moodle. Oi1 Adyol Tov Toug 0dryNaoav va To KAVOUV OUTO ATAV YIOTI N €V AOYyw TIAATQOPUA
ouvdlade TOIOTNTO KI OlKovopia. TloAAG eival Ta eKTAIOEUTIKA 1I0PUPOTA TIOU TO
XPNOIUOTIOI00V TTAYKOOUIWC OTIWC TO TIAVETIOTNHIO Tou EdiuBolpyov, tng Maokwpng, tng
MIvegOTO, TO QVOIXTO TAVETICTHAMIO TNC M. Bpetaviag¢ akopo Kal o EaKouoTd Omw¢ TO
Yale, To M.L.T Kal GAAa. EXEl HETA@POACTEI 0 OEKADEC YAWOOEC PETAED TWV OTIOIWV Kal N
EANVIKI], KATI TTOL TO €XEl KAVEI OPKETA JI0OEDOUEVO OTN XWPA HOC PE ATIOTEAECUO VA TO
XPNOIUOTIOIOUV EKTAIOEVTIKA IOpUPATA OTIwG To EBVIkKO Metooflo TMMoAvtexveio, TO
MavemioTAPIo OeooaAiag Kol OPKETA TeXVOAOYIKA EKTAIOELTIKA 1dpupata. MapdAAnAia
XPNOIUOTIOIEITAl OE PN KEPOOOGKOTIIKOUC OPYOVIOUOUC, IDIWTIKEC ETIIXEIPNOEIC OAAA KOl
OVEEAPTNTA ATIO EKTIOIOEVTIKOUC.

Eva B€TIKO XOpAKTINPIoTIKO Tou Moodle gival 0Tl dev amalTeital n Xprjon Tou d1adIKTUoU YIa
va  xpnoigomoinBei  oAN&  pe T Xprion Tou  mpoypdupato¢ WOS  portable
(http://www.chsoftware.net/en/useware/wos/wos.htm) o eKTOIOEUTIKOC MTIOPEI va TO
EYKATOOTNOEL, €iTE OTOV OIKO TOU (POPNTO ULTIOAOYIOTHA EITE OTOV Server TOU GXOAEiov, Kol
aTo €KEl Kal va TO dlAVEiUEl OTOUC PaBNTEC TOUL.

To Moodle £xel Tn duVATOTNTA VO IKOVOTIOINCEL TIG OVAYKEG TWV XPNOTWV TOU dI0TI JIABETEL
XOPOKINPEICTIKA TIOU TO KAVOUV OTIOTEAECUOTIKO, AEITOLPYIKO Kal adlomioto. Mo
OUYKEKPIUEVO EXEL TA €ENC YvwpiopaTa:

e |kavoTNTa KAALYNG AVAYKWVY XIAIGOWY XPNOTWV TAUTOXPOVA.

e [MpoCOPUOCTIKOTNTO OTO MHEYAAO OYKO EKTAIOEUTIKOU UAIKOU, OKOUN KOl HE
TPOTIOTIOINGN TOU aVOIXTOU KWOAIKA.

e EukoAio otnv xprion Twv dpacTNPIOTATWVY TNG TAATEOPHOG AOYw KAl TNG
ouveXoULC avaBaduiong Pe vea epyarcia Kal ETIIAOYEC.

e AuVOTOTNTO ETIKOIVWVIAC Kol Olaxeipiong HE GANO OULCTHAUOTO, KOBWC Kal
UTIOC TN PIENG SIAPOPETIKWY AOYICUIKWVY.

e AZIOTIOTN KOl OTOTEAECUOTIKA  Olaxeiplon OKOPa KAl PeEYAAoOU  OyKOuL
TIANPOPOPIWV.

e AOCQAAEIO, WOTE KAVEIC VO YNV UTIOPEL va EETIEPATEL TA OPIO TOU POAOU TIOU EXEL
otnv MAATEOpUA. Ol QOPUEC eAéyXovTal, Ta OedOpEVA ETIKUPWVOVTAL Kal T
cookies KpumToypagouvTal.
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http://www.chsoftware.net/en/useware/wos/wos.htm

Q¢ MAAT@POPUA agLYXPOVNC TNAEKTIAiIdELONG LTTOCTNPICEl TOLG aKOAOLBOULG POAOULC:

e Administrator (Alaxelplotig): EAéyxel To o0vOAO Twv puBpicewv TOUL
meEPIBAMOVTOC Kal KaBopilel TOUC XPNOTeC HME OdIKaiwpa  dnuiovpyiog
MOONUATWY. MEVIKA YTIOPEI VO KAVEL OTIONTIOTE KOl OTTOUONATIOTE.

e Course creator (Anuiovpyoi Mabnudtwv) TOU PTopPoUV va dnuioupyolv VvEd
padnuata Kai va d1dAoKouv.

e Teacher (Kabnyntng): umopei va KAvel omdAMOTE MECO OTO  PABNUA
oupTeEpIAAUBAVOVTAC TNV OAAAYH TwV dPACTNPIOTHTWY Kal TNV BabuoAoynaon
TWV PadnTwv.

* Non-editing teacher (KaBnyntng meplopiopévwy dUVATOTATWY) | UTIOPEI HOVO va
O10a&el Kal va BaBuoAoynael aAAA eV EXEL Kapia AAAN dikalodoaia.

e Student (MaBntnc): MTopei va eyypa@Eel KAl VO GUUUETEXEL OTA PaBriuata.

e Guest (EmIOKETTEG): ZuvnOw¢ Oev €xouv TPovold, Oe&v  PTopolvV  va
OUMUMETAOXOLV OTIC EKTIAIOEUTIKEC OPACTNPIOTNTEC TwV PadBnuatwy, olTE va
€10AyOUV KEIUEVO OTTOLONATIOTE.

m = m m =m =m =m =m m HBH

<- C D 127.0.0.1/moodle/adrrFn/roles/assign.php?contextid=55&userid=2&tcourseid=2 _—

Stelios Drandakis Jumpto. _

stelios EsDO1  Participant;  Stelios Drandakis > Assign roles

Stelios Drandakis

Profile Edit profile Forurr, posts Blog Notes  Activity reports Roles

Locally assigned roles  Override permissions

Assign roles in User: Stelios Drandakis©

Roles Description Users
Adm inistrator Admrwtratori can ujualy dcanythrgon tneste. r al courses 0
Course creator Coiyte aeator» car creatt nev/ courses 0
Teacher Teacner* car doanythngwthn a cctrs«. ndudrg diangrg the actwte* and grains student*. 0
NorvedIting teacher Moo-edong teacherscar teachn coursesand grade st/Jerts butnay notaBer »ctvtev 0
Student student» generefc ha« fewer or/iege* wthin a course: 0
Guest Quests hang#imanal priviteges and usualy can notenter textanywhere 0

[Click here to enter your course

0 Moode Docs for this pege

You are logged mas Stelios Drandakis (Logout)

EsDOL |

2 Ti?7 "T*

Katd 1t Jolaxeipion Twv Xpnotwv UMopolv va mapaxwpndouv Tpovopla oAAd Kal va
METABANBOUV Ta JIKAIWUATA XPrioNg TOU¢ 0To cUCTNUA, OTA PHOBAUATA, OTIC EPYATIEC, OTIC
ou{nTnocig, otn PAacn dedOUEVWYV Kal ae TIOANG dAAa modules.
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H Aeitovpyia Tn¢ mAat@oppag PacileTtal ota pobruata, To ofoio Taélvopouvtal ot
Katnyopieg. Kabe pabnua oxedladetal o€ SIOKPITEG EVOTNTEC Kal SIOTNPEL MO OTOIXEIWON
opyavwan, €ite Bepyatikn (O6Tav o1 dpacTNPIOTNTEC KAl TO EKTTAIOEVUTIKO UAIKO dOUOUVTOAl O
Bépata) eite nuepoloyiakn (6Tav n avtioTolxn Opydvwan YiveTdal oto xpovo). To
TIEPIEXOUEVO KOTOAOKELAJETAlL OTO OUOTNUO ONO TOV EKTAIOEVTH, OAG pmopei va
ETMNPEALETAl KAl QMO TO HaONTA, OIOUOPQPWVETAL O MHIKPEC €VOTNTEC KOl OTOXEVEl OF
OUYKEKPIMEVOUC KABE @opd paBNoIaKoUC OTOXOUC. ATIOOEXETOL €yypaA®N TOUL HAONTN,
KPOTAEl CTOIXEIO TNG CUPUETOXNE TOL OTO PABNUO KABWC Kal BaBuoAoyieg aTIC SOKIYATIEC
TIOU TOUL TiBevTal, divel T duVOTOTNTA CLINTHOEWY TWV CUPHPETEXOVTIWVY Kal 0&loAOynaon amno
TOUC CUPHETEXOVTECG TNG TIPOCTIABEING TIOV YiIVETAL OTO PABNUa auTo.

AC ETIIKEVTPWOOUUE OPWC Alyo OTO KUPIwG PEPOC TIOU EUPAVICETAL OTO KEVIPO TN 006vNng
NG MAAT@OpPAC. Ekei eg@avidovTtal ol TINyEC TTANPOEOPIWY KOl Ol dPACTNPIOTNTEG TIOL £XEI
otnv Jd140ear Tou O KABNYNTAC - EKMAIOEUTAG O oOToiog €xel TNV OIKal0docia va TIC
EVEPYOTIOINCEL, VO TI( OTMOKPUPEL, vo TIG dlAypPA@El KAl YEVIKA va TIC emeepyaoTei.
MapaKATW PTOPOUHE VO TIC OOUPE Alyo TIIO AVOAUTIKA KOl 0E HOP@I] EIKOVWV.

AVOAUTIKA Ol dpacTNPIOTNTEG TIOU MTIOPEl VO EVOWUOATWOEL O EKMAIOEVUTNC MECO OTO
MABNUA pE TNV CEIPA ETIIAOYWV TIOU €U@AVI(ovTal KAl gTNV MTAATPOPMA gival:

e Assignment (Epyagcia), dpaotnpliotnTeq YE HOP®PN], EKBETEWV 1l AOKATEWY, TIOU
OQE&iAOLY VO ETOIPNACOLY Ol EKTMAIOEVOMPEVOL KOl VO OTIO0OTEIAOLV  oTOV
EKTIAIOEUTH) WOTE va BabuoAioynBolv.

e Chat (ZuZAtnon), yia MIKOIVWVIA, PE EVKAIPiO dNUIOLPYIOG TIOAAWY «dWHATIWY
oulATNaNCg» yia EeEXwPIoTa BEpaTa.

e Choice (AnpooKomnan), yia TNV Kataypaen Twv anoPewy TwV EKTTAIOEVOUEVWV
0€ OUYKEKPIPEVO EPWTHUOTA TIOU OPOPOUV TO PABnua.

e Database (Bdaon 0&douévwy), OTOU MPTIOPOUV VA KATAXwWPNOOoUV dSIAPOPEC
TANpo@opieg, OedOPEVO KOl Opxeio amd TOv  eKTMOIdELT] N TOUQ
EKTIOIOEVOPEVOULG.

e Forum (Opada oulATnong), Vyioa oaoclyxpoveg oulnNTAoel MeETagd Twv
OUUMETEXOVTWV.

e Glossary (Aeg€IkO), yio Onuiovpyio KOTOAOYOU HE  OPIOPOUC AEEwv TIOL
XPNoiuoTmolovTal 0To PAadnua.

e Lesson (EvOTnTa), YE OKOTIO VA KAVEL TNV TTAPOUCIOGN TOU POBONUOTOC EVEAIKTN
Kalr  evdla@épouca  HECO  amd  TOAUCEAIDO  TIEPIEXOUEVO OTO  OToio
TEPIANAUPBAVOVTOAL KEIUEVO, YPAPIKA KATL

e Quiz (KouiQ), Te0T Pe EPWTAOEIC SIAPOPWV TUTIWV (TTOAANATIANC ETTIAOYIC, GWATOV
- A&Boug, olvtoun¢ amavinong avrTioToiXiong, OOKIYiou  KAT), Tou
onuioupyolvTal Omd  TOUG EKTAIOEVTEC,  KOATAXWPOUVTAL oz V[ (o
Katnyoplomoinuévn Bacn ded0oUEVWV Kal JTTOPOUV va Eavaxpnaoluomoindouv.

e SCORM, mou PonBd otnv €UKOAN @OPTwWON €&vog TaAKETou SCORM e
I0TOCEAIDEC, YPAQIKA, TIPOYypAPUaTa Javascript, TAPOUCIACEI( KA., WOTE va
KOTOOTEl TUANO TWV HOBNUATWVY.

e Survey (Epeuva), cOVOAO TUTIOTIOINMEVWV EPELVWV, OTIOU Ol EKTTAIOELOUEVOL
EKQPALOLY TIC ATIOYEIC TOUC YIO TO JABNUA Kal TIC d10dIKATIEC TOU, PE OKOTIO va
BonOnbei 0 ekmaldevuTrC OTO va dIATIICTWAEl TTOOO OTIOTEAECHATIKO €ival TO
HABNUAG TOL Kal va evToTiicel TBava TpoBARuaTa.
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e Wiki, epyalAeio TTOU €TITPETEL TN CUANOYIKI) CLYYPO@N OPXEiWV TE ATIAN YAWOGO

TIPOYPOUPATIONOU, XpNnolgotolwvtag web browser.

Topic outline

A

jL News forum -Mf sSX * i

(?) Add a resource

a

M.Forum_1 -»-if A X* .
|7[ Multiple choice Quiz1 -»1 A X* -
Introduction to computer networks -»it A X *
© iAdd a resource L

A

EL Multiple choice Quiz2 » Jt A X * -
fHOSI and TCP/IP -M fiSx*

© Add a resource.

O1 tnyé¢ MAnpo@oplwv Tou dlaTtiBevTal ivat:

Insert a label (MpocBnKn €TIKETAK)
Compose atext page (Zuyypagn KelPEVou)
Compose a web page (Zuyypa@r] 10TogeAidaC)

»; © Add an activrty
Add an activity

Advanced uploading of files
Online text
Upload a single file
Offline activity

Chat

Choice

Database

Forum

Glossary

Lesson

Quiz

SCORM/AICC

Survey

Wiki

.0 ® Add an activity

Link to afile or web site (ZOvdeouo¢ o€ apxeio N 1I0TOCEAIDQ)

Display a directory (Ep@Aavion evog (@aKEAOU)

Add an IMS Content Package (MpoagBrkn evog TakETou IMS)

Topic outline

1

A

News forum »4f X * 1

d) Add a resource
Add a resource .
Insert a label

|atl ® Add an activity

JiForum_1 wmJf A X * i

EL Mulitple choice Quizt m-If A X * i

0 introduction to computer networks -» Jf A X *

2 A

B Multiple choice Quiz2 wm*jf A X * .
(H OSl and TCP/IP -fA X *

Compose a text page
Compose a web page

Link to a file or web site
Display a directory

Add an IMS Content Package

Add a resource @ Add an activity

Add a resource P 1 (J) Add an activity

+ @@D

-—rQ@D

Onw¢ @aiveTal Kal oTIC EIKOVEC TIAPOKATW, 0TO APIOTEPO PEPOC TNG 000vVNE epgavidovtal
SIaXEIPIOTIKA gpyaleia Ta omoia dlatiBevtal povo oTov JIOXEIPIOTH N TOV KAONyNnTr, &vw
otnv O0elId TAeLPA ULTIAPYXOULV KATIOIEG OOMPIKEG MOvAdeg- Blocks TiC omoieg €xel TNV

ALVOTOTNTA VA TTPOCHETEL av TO ETIOVYEL
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Blocks

IAdd: m

Administration

weroxe > LA S it
Turn editing off Admin bookmarks
[ffl Settings Bilog Menu
. | Blog Tags
Assign roles ol
Grades Course/Site Description
Grou ps Global Search
AN HTML
BaCKUp Loan calculator
Restore Mentees
Import Messages
_*j Reset Network Servers
Online Users
*
\f) Repor_ts Quiz Resulis
S?S Q_uestlons Random Glossary Entry
— Files Remote RSS Feeds
lj'l Profile Section Links
Tags

EmimAéov, oto Moodle eival evowpatwpéva OpPKETA TIPOVPAUUOTO EQAPHOYWV, OTIWC
ETMECEPYOOTNC KEIYEVOUL, TNUEPOAOYIO YEYOVOTWVY, HNXavr avadhInong Kataypagiko
ouOTNUO  KOBWC Kal yevikol TUOTOL duvatoTNTE OMW¢ OLVATOTNTA dnuiovpyiag
avTIypa@wv ag@aleiag, duvatod cloTnUa Bordelag, duvaTtoTnTa oPadoToinaNg XPNoTwv
KaBw¢ Kal duvaTOTNTO OPICHOU SIKAIWUATWY € EMITEDO XPNOTN I OpAdAC.

1A MOAU ONUAVTIKA TIAeoveKTNUOTO Tou Moodle mepiAapBdavovTal n €0KOAN avapaduion
amo TN MIo €KOOCN OTNV E€MOUEVN, N EU@OACn OTO BEuaTa ac@AAEIOG Kal N duvatoTnTa
mpooOnNkng Bepdtwv oMAG Kol véwv modules 6mw¢ to Game module, Touv €Xel
dnuiovpynael o EAAnvag BaciAng NTaAoUKAC, TO OTOI0 TEPIAGUPBAVEI OKTW EKTIAIOEUTIKA
maxvidla (KpegdAa, Ztavpoieéo, KpumtoAe€o, P1dakl, Ekatoupuplolxo, Sudoku, Maixvidl
Epwtnocwv, Kpupupévn Eikéva).

ZUUTIEPOOUATIKA, TO Moodle

e [powBei n padnon

e Eival Kat@dAnAo Ox1 povo yia O1dacKoAia €€ amooTACEw OAAA Kal yia va
CUUTIANPWVEL TN OI0ACKOAIO aTNV TAEN.

e Eival amAo, eVENIKTO KAl OTIOTEAECHUOATIKO.

e H eykatdoTtaorn TOU YiveTal €UKOAO 0Of KABE AEITOUPYIKO OLCTNUO  TIOU
vtoaTnpicel PHP, evw XpeldleTal HOVO pia BAcor ded0oPEVWV.

e Aivel éppaon otnv ac@AAsla.

e Aivel 0TOUC EKTTAIOEVOUEVOUC I0IAITEPO POAO KAl OTOUC EKTTAIOEVUTIKOUG TIOAAN
gepyaAeia TOU KABIOTOUV TOV TPOTIO SIOACKAAIOC ATIOTEAEGTUATIKO.

e Eivalr éva Tmavioxupo epyaieio otnv UTINPECSia  TNC ekmaidevong &f
aTmo0TACEWC.
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1.5.6 Blackboard

To Blackboard cival icw¢ to TI0 O100€d0UEVO EUTIOPIKO TIPOTIOV KAEIOTOU KWOIKO KAl N
ETAIPia IOV TO euTTOpPeVETAl 1OPUBNKE TO 1997. Eival éva oAokAnpwpévo LMS 1tou atoxelel
0TNV KAALYN EKTIAIOEVTIKWV AVOYKWV. MapeEXeL TPITIAN AEITOLPYiO HECW TOU J10SIKTUOU:

e JI1000KAAIO TOU EKTTOIOEVTIKOU LAIKOU
e EMIKOIVWVIO PETAED EKTIAIOEVTH] KAl EKTTOIOEVOUEVOV
e TNV agloAOYyNON TWV EKTIAIOEVOPEVWV

Eival pia eVEAIKTN TAQTQOPUA 1 OTIOIO TIPOCPEPEL TNV OUVATOTNTA EMEKTACNC AEITOUPYIWV
OVAAOyO ME TIC OVAYKEC TOU IOPUUATOC TIOU TIOPEXEL TO EKMAIOEVTIKA TIpOypAuUaTa,
TIOAUYAWGOOIKY] UTIOOTHPIEN KOl OPXITEKTOVIKI] TIOU ETITPEMEL TNV EVOWHATWAN  GAAWV
gpapuoywv. MNa tnv mpocBacn oTnv MAATEOPUA ATIAITEITAlL browser Pe €vepyoTIolnuUEVN
JavaScript.

To Blackboard mmapéxel TOAAEC SUVATOTNTEG PE TIC OTIOIEC UTIOPEI KAVEIC!

e No dnuioupyei Kal va €I0AYEl EKTTAIOEVTIKO UAIKO, AVOKOIVWOEIG, CNUEIWTEIC,
OIOAEEEIC, OOKNOEIC, EPWTNUATOAOYIO TO oToia Ba eival otnv d1abeon Twv
EKTIOIOEVOUEVWVY ETII 24wp0 BAGEWC I KOl 08 KOBOPIOPEVO XPOVO AVAAOYO TIG
OTIAITHCEIC TOL KABNyNTN

e Noa e€ao@alilel TNV TPOGPACN OTO EKTTAIOEVUTIKO UAIKO TOU HOBONUOATOC POVO OE
OUYKEKPIUEVOULC XPNOTEQ

e No €TMIKOIVWVEL PE TOUC EKTIOIOEVOUEVOUC, VA OEXETAIl TIC £PYOTiIEC TOUC, Vo
dlopyavwvel ou{NTACEIC TTAVW de dla@opa Béuata péocw discussion board kat
chat

* No dnuioupyei Kal va Tpoo@Epel online quiz Kol TECT 0TOUG GTIOVOACTEC, EVW N
BaBuoAoyia Twv OTOLdACTWV KATOXWEEITAlL KOTA OpacTneIiOTNTO KAl KOTd
pabnua oto (Gradebook) kai paAMoTa pe  dLVATOTNTA ATEIKOVIONG TNG
OUVOAIKNG TTopeiag mPoodou Tou GTIOUdACTH

EmimpooBétwg 1o Blackboard pmopei va dextei tepdotio apibud xpnotwv. Eival ebOkoAo
OTNV €KYAONGON, QIAIKO OTO XPNOTn Kol TIO OladPOCTIKO ATO AVTIOTOIXEC TAATQOPMEC,
TIPOCEEPOVTAG XPNOTIKOTNTA, O0QAAEIN, OTOBEPOTNTA KAl AEITOUPYIKOTNTA. Emiong ota
BETIKA TIPOCTIOETOL N TIPOCOPUOY POAWV XPNOTwWV. Eve apvnTikd otolxeio sival ot dev
LTIAPXEL BLVOTOTNTA TPOTIOTIOINCNC TNC EPPAVIONC.

ZNUEPO ATIOTEAEL TNV TIIO JIOOEDOUEVN EUTIOPIKA TTAATPOPUA TTAYKOOUIWG, 1d10iTEPA PETA
NV e€ayopd Twv KOPIwV avtaywvioTwy Tou WebCT kat ANGEL Learning. XpnoigoTtolgital o€
TIOAAG EKTIAIOEVTIKA 1OpUUATA, OPYAVIOUOUC Kal ETIXEIPNOEIC. MTopei Kavei¢ va €pBel oe
ema@n We 1o Blackboard pyéow TN 10TtooeAidag http:.//www.blackboard.com
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http://www.blackboard.com
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1.6 2YITKPIZH NAAT®OPMQN

ITOUC TIOPOKATW TIVOKEC OTOTUTIWVETAL N OUYKPIoN TwvV  TAATEOPHWY aclyXpovng
EKTIAIOELONG AVOIXTOU KWOIKA TIOU €XOuv Ndn Tpoava@epBei kal avaiuBei mapamndvw. H
oUyKplon autrh Ba otnpixOei o€ KATOIO CUYKEKPIPEVA KPITNPIO. € KAOE TIEDIO TTOU UTIAPXEL
TO XOPOKTNPIOTIKO TIK, TIAPEXETOL KAl N OVAAOYN ULTNPECia - AciTtoupyia. AVTIBETWC o€
omolo Tedio eP@aAvVIleTAl TO XOPAKTNPIOTIKO X O&v LTTOCTNPI(El TNV AVTIOTOIXN UTNPEETia.
Mo ocuykekpipéva n olykplon Ba BacioTei og TopEig OTMWCG:

e Epyaieia Emikowvwviag

e EpyaAcia MapaywylkoTnTag

e EpyoAcia ekaIdELOPEVWOV

e EpyoAcio ekmaideuTwv

e Ixediaoud Kal opydvwaon TMAATEOPUAC
e [povoyia Xpnotwv

ApXIKA Ba dolpe éva Tivaka oUYKpIoNG TwV OTAITHOEWY TWV CUCTNUATWY Kol OTWC
KataAaBaivoupe dev TPOKUTITEL KATIOID dlA@opa PETAED TOUG.
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Mivakag amaitriocwv

ATutor Claroline Docebo  Moodle e-Class
Apache Apache Apache  Apache Apache
Server
KQ381Kag PHP PHP PHP PHP PHP
Bdon MySQL MySQL MySQL  MySQL MySQL
AEdOUEVWV
ZuuBatoi OMot OMol ‘O)ot OAol (0).Xo]
Browser

Mivakag epyaAeiwy TIKOIVWVIOC

ATutor Claroline Docebo Moodle e-Class
Forum v’ v’ v’ v v’
Avtoayn s v V' V' V'
apxeiwv
Email V' v’ V' V' X
Online V' V' V' V' V'
ONUEIWTEILC
Online XproTeg v’ v’ X v* v*
Chat v’ V' v’ v’ \%
Multimedia v’ X V' V' v
UTINPETIEC

Mapamdvw Tivakag TePIAAUBAVEL T EpyalEia TTOU GUVOETOLV TIC HOPPEC ETTIIKOIVWVIOCG TwV
XPNOoTWV OTw¢ To Forum, To chat, To email Kal AAAa.
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e Xto forum ta Bfpata gy@avidovtal avd Béua, nuepounvia, avd dnuiovpyo Kal avd
Kataotaon. YIAPXEl YEVIKA N dUVATOTNTO KATOIEC cu{NTNOEIC va gU@avi{ovTal w¢
O ONUOVTIKEG KOl AAAEC VA gival KAEIOWHEVEC WOTE VA €ival yia TIEPIOPICUEVOL(
XPNoTeC. Emiong umdpxel n duvatoTNTA EVNUEPWON TWV XPNOTWV HECw mail yia
TUXOV EVNUEPWOEIC KAl ATIAVTACEIC.

e ITNV avtaAlayrn opxXeiwv ol eKmaldeuvOPeVOL UTopolv va aveBdalouv apxeia aila
Kal va Ta polpadovtal Pe AAAOUC XPrOTEC, WTOPOUV ETONG VA TTOPAdWOOULV TIG
EPYOOTIEC KOl YEVIKA GAAEC aVOBOECEIC TIOU €XOUV AGREL OO TOV EKTIAIOEVTI], £XOUV
OKOPn TN duvatoTNTa av €mMIBUPOUV va KOIVOTIOIOUV TOuC @akEAOLG Toug. Ol
EKTIONOEVLTEC ATIO TNV TAEUPA TOUG MPTIOPOUV va Tapadidouv apxeia otov KABe
pHOONTN EeEXWPIOTA.

e Ta email ymopoUv va amocToAoUV Kal HECO Ao TO cUOTNUA XWPIC TN Xprion dA\ou
TIPOYPAUMPATOG, €Tiong Kol divel T OuvaTOTNTA OTOUC EKTAIOEVTEC KOl OTOUG
pHaBnNTEC TTOU aVAKOUV 0€ OUAdEC VA GTEAVOLV Padika mail.

e Ol eKTTAIOELOUEVOL PTTOPOLV Va KPATOUV online ONUEIWCELG KAl ETUTTAEOV £XOUV TNV
AuLVOTOTNTA VA TIC PHOIPALoVTal PHE TOUG AAAOLG XPrOTEC.

e To epyaleio Twv online xpnotwv d€iXVel TTOlO¢ gival cUVOEDEPEVOC OTO GUCTNA.

e To chat gival n dueon emiKolvwvia PHETAEL TWV XPNOTWV AVTOAACTOVTAG UNVOPOTA
0€ TIPAYUATIKO XPOVO.

e O multimedia vmnpecieg mapéxouv T dUVATOTNTA GTOUG XPNOTEC va aveRAlouv
Bivteo kal aAAa multimedia apxeia. ETITAEOV 0 OPICUEVEC TTAATQPOPUEC PTTOPEL va
EMITELXOEI KAl ETMIKOWVWVIA PETwW PBivieo - TNAEdIACKEYN.

Mivakag epyaAeinwv mapaywyikétTnTacg
ATutor Claroline Docebo Moodle e-Class

JUXVEQ EPWTNCEI] -

QATIOVTNOEIG y
X y y

Avadntnon otnv y y y y y
TIAQTQOPUA
HuepoAoylo

y X y X
Awaxelpiopo UVAIKO y X X y X
offline
Ava@opd TTpoodou y X X y

Ta epyaieio MAPOAywYIKOTNTAC €ival AUTA TIOU AVOTITUGOOULY TNV EVEAIEIO TWV XPNOTWV
EVTO( TNE TAATQOPHAC KOTA TNV TIAONYNon Toug.
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JUXVEG EPWTNCEIC - ATIAVTACEIC AAAG Kol manuals UTIAPXouV GTNV TMAATEOPUA YIO
v emiAvan TPORANUATWY, £TCL Ol XPROTEC KATA TNV TIPOCAPUOYH TOUG VA UTIOPOUV
va EVNUEPWOOULV.

EpyoAeia avaltnong TPoc@EPOVTOl amd KABe TAAT@OpUA. QOTOCO MTIOPED va
oAGlouv TO KPITAPIO avAaAoya Tnv Kotnyopia, OnAadrny MTOPEi va ULTIAPXEL
duvaTtoTnTa avadnInong ota pabnuata, ota apxeia, oto forum 1 kKol ge OAa
TaUTOXPOVA.

To nUEPOAOYIO c€ival €va ePYyOaAEio TIOU TIEPIOOOTEPO E€EUTINPETEL  OTOV
TIPOYPOAUMATIONO TWV UTIOXPEWCEWY TWV XPNOTwWV

To OJlaxelpiolyo ULAIKO offline mapéxel oToug XPNOTeC TNV OUVATOTNTA VA
TIOPAKOAOUBNOOLY TO EKTTAIOEVTIKO ULAIKO, TIoL NON Ba €xouv amodnkeDGEl, omoia
OTIyUr BEA0ULV OKOUO KAl XWpPi¢ va £€Xouv guVOEDEi.

H ava@opd Tpooddou Ge ouveEPYATia Pe TO NUEPOAOYIO divel TA ATIOTEAEGUATO VIO
TNV TIOPEIA TWV EKTTAIOEVOUEVWV.

Mivakog epyaAsinv eKTTOIOELOPEVWV

Atutor  Claroline Docebo Moodle e-Class

Ouadeg y y \%
AUTOOEI0AOYNOT < \ X \Y s
MaBnTikég Kovotnteqg X X X \%
Portfolios S \ X v v
Avalntnon &vtog Tou Y s X X
paBruaTog

ITa EPYOAAEia TWV EKTIAIOEVOUEVWV TIEPIEXOVTAIL TA EPYAAEia TTOU KaBopilouv TovV TPOTIO Kal

TN CUPMPETOXN TOUG OTIC AEITOUPYIEC TOU PaBUaTOC.
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O1 eKTTaIdEVTEC PTTOPOUV VA KATAVELOUV TOUG EKTIOIOEVOPEVOUC OE OUADEC, €KEl Ba
€xouv TNV OuVOTOTNTA OCULVEPYACIiag HECW oulNTOEWV, TOV XWPO TOUC VIO
avtaAayn apxeiwv, emiong 6a avalauBdavouy epyacieg opadIKa.

TNV autoa&loAdynaon TMEPIAAPBAVOVTOL OI OOKAOEIC KOl TO TECT TIOU TTAiPVElL PEPOG
0 EKTIOIOEVOUEVOC WATE VO EAEYXEL TO ETITEDO KAl TNV ATTOd0CN TOU.
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e O1 MaBnTikég KovoTnTeC OUCIOOTIKA €ival To 010 epyaleio pPe TIC OPAdEG PE TN
S10@OopA OTI dNUIOVPYOUVTAL OTIO TOUG EKTIAIOEVOUEVOUC,.

e Ta Portfolios, gival n mepiloxn otnv MAATPOPPO OTIOU O EKTIAIOEVOUEVOC KPATAEITIC
TIPOCWTIIKEC TOU CNUEIWTEIC KOl TIANPO@OPIEG, Ol OToieq YMOpEi va avagépovTal
OTO TIPOQIA TOL OAAG Kl 0TA PHaBrUATa OTIWE ol online ONUEIVTEIC.

Mivakag epyaAginVv EKTTAIOELTWV

Atutor  Claroline Docebo Moodle e-Class

0dnyog oxediaong v

paénuatog v’ \% v’ v’
Awaxeipion \

EKTTOIOEVTIKOU LAIKOU v’ v’ V' V'
Anuiovpyia OMGAdWV v' V' \% v’ V'
epyaaoiag

EKTIAIOEVLOUEVWV

Oplopog avw TOL €VO(G v’ A \ v v
EKTIONOEVTH)

AvvotoTnta v' v' \Y V' v'
TTapakKoAoLONoNG Twv

EKTTAIOEVOEVWV (o]

OXEGN HE TN CUMMETOXN

TOUG

ATIOGTOA]  UAIKOU  ©Of€ v’ V' \% v’ v’
OUYKEKPIUEVEG OUADEG

MapakoAovBdnon v' \Y \Y \% v
gmidoaonc Twv

EKTTOOEVLOEVOV

Anuiovpyia TeoT - quiz v' \ \% \% \%
Anuiovpyia Tivaka \4 V' \4 v' v’
TIEPIEXOUEVWV

AuTtopoTn egaywyn v’ \Y \Y v’ \Y
BaBuoAoyiag

Mwaoadplo \ \Y X v X
AVOKOIVWOEI \% \ \% \% \Y
Online BaBuoAoyia v v X \Y v
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Mivakag oxedlaopov Kal 0pyavwaong TTAAT@OPUAC

Atutor  Claroline Docebo Moodle  e-Class
EVOAOKTIKA  gpyaleia X X \% s
TIPOCaaong
Adunon Malnudtwv \4 X \Y s
ANayr Epedviong \4 X \Y s
MPOCOPUOCTIKA S X \Y s
EkmtaideuTikd Mpotuma
Emavaxpnaoigoroinon X X X X
YAIkOU & Kotvoxpnaia
EmimpoobeTa
XapoKTNPIoTIKA

paKINP / v

(Mwaooa & Modauvlds)

Z& AUTO TOV TIVOKA TIEPIEXOVTOAIL TA EPYAAEID TTOU a@OpPOUV TN dlaxeipion NG doOUNE Kal TNG
EUPAVIONG TNG TAATPOPHAG.
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Ta eVOANOKTIKA epyOAeia TpoaBaacng sival epyaAeia Tou TapéXouy yia Tapddelyua
POaPaacn g€ ATOUA HE EIOIKEC AVAYKECG.

To AOYIOMIKO Twv OUCTNUATWV Alaxeipiong EKTaIdeuTIKOU T[lePIEXOPEVOL  TIC
TIEPICOOTEPEC POPEC TIOPEXEL TNV ULTOCTHPIEN Yia T dnuiovpyia padnuATwv
Baolopéva ae kamolo TPOTUTIO / Template To omoio pTOpPEl va TEPIEXEL TO
EKTIAIOEVLTIKO ULAIKO, EpyaAgia yia T oUVTAEN TOU, TOV XWPO CU{NTHOEWV, EPYOUTIEC
Kal AoIma.

H aMayr] eg@dviong tng mMAATQOpPAg pag divel Tnv eukalpia av emBupolue va
OAAAEOULUE TNV EIKOVA TNE TAATPOPUAC, ONAAdK TNV O0UN TNG, TO XPWHA Kol YEVIKA
v popen Tne Emiong adtn n duvatdtnTa &V HPEPEL TIOPEXETAL KOl OTOUC
EKTIAIOEVOPEVOUC.

EKTaideuTIK& TPOTUTIO TO OToia  TIPOCAPUOloVTal TIAPEXOVTAlL O OPICHEVEC
TIAQT@OPMEC, TA TIPOTUTIO AUTA avVa@EPOBNKAV KAl TTIAPATIAVW.

Ma Vv emMavaxpnoigoToinon UVAIKOU Kal TNV KOoIvoXPnaoia Ol EKTTAIOEVTEG UTIOPOUV
Vo  avTOAACOUV TO EKTAIOEUTIKO TIEPIEXOUEVO OKOUO Kal T OOuncn Tou
poBnpaTog, Kabwg OAa amobnkevovtal oTnv amobnkn / repository.
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e H kdaBe mAaT@OpUa gival duVATOV VA £XEl HETAQPPACTEL KAl va €XOUV T duvaTtoTNTA
0l JIOXEIPIOTEC VA EYKABIOTOUV YAWOCIKA TIOKETA YIO TN METAPPOCT] TOLC OAAG Kal
Modules yia emImpOcOeTEC AEITOLPYIEC TO OTIoiON avaTTTUCCOVTAl OVEEAPTNTO QIO
NV TAAT@POPHQ.

Mivakag TTpovopiwyv XpnoTtwy

Atutor  Claroline Docebo  Moodle e-Class

EAeyxouevn MpooBacn v \% \% \%
Mpovouia ota \% S

paénuoata

Avvatotnta Eyypa@ng \4 \%

Z& QUTOV TOV TIIVOKO OUYKPIVOVTOIL OTIC NAEKTPOVIKEG TIAATPOPHEG TA EPYAAEIA TTOL £XOULV Ol
XPNOTEC YIO TNV TTPOGRACN KAl TA TIPOVOWIO TOUG OTNV TTAAT@OPUA.

e H eAeyxopevn mpocfaan, eival pia dladikagia KATE TNV OToia Ol XPrjoTEC PE TNV
€i0000 TOULG OTNV MAATEOPUA, TIPETIEL VO KAVOLV EYYPAPI UE TO OVOMO XPNOTN Kal
TOV KWOIKO TOUC, KOl PMEPIKEC (POPEC O AOYAPIOCGHOC TOUG XPEIAETAL ETIKUPWAN OO
TOUC JIOXEIPIOTEC.

e Ta Tpovoula ota padniuata diaxwpeilovtal Pe Toug dIOVEUNUEVOUE POAOUC OTNV
TAQTQOPHO TWV KABNYNTWY Kol TWV Hadntwv

e H duvatoTnNTa E€eYyypo@NC ETITPETEL OTOUG OIOXEIPIOTEG VA  TIPOCOETOULV
AoyaploagpuoUlg oTnv TMAATEOPUA, OTOUC KaBNynTtéC va €10Ayouv POONTEC Kal Ol
HOBNTEC VA EYyPA@OUV PJOVOL TOUG GTNV TTAATQOPHA.

1.7 ETUAOVH] TIAOTPOPIIOC

& QUTO TO OTAJIO KOl €POCOV TOPATIAVW EIXOPE TNV €UKAIPIO PECW TwWV TIVAKWY va
KAVOUUE Hla gUYKPION TWV TTAATQOPUWY TIOU EiXav TEPIYPAPEL GE TIPONYOULIEVO KEQPAAQIO,
TPETEL VA YiVEL N TEAIKN €mIAOYR TNG TAATQOPPOG. H mAat@oppa mou Ba emihexOei Ba
TIPETEL VO KOAUTITEL TIC OTIOITIOEIC KOl OO TNV TIAELPA TWV EKTIAIOEUTWV KAl OO TNV
TIAEUPA TWV EKTIAIOEVOUEVWY. H TAATEOpPO Ba TIPETEL VA TIEPIEXEL OAD TA EPYAAEia Kal Ta
oTolxgia MoOU OLVBETOUV TO OUVOAO TNG OAOKANPWUEVNG EKTaideuong, Omwg Ta BifAia,
padnuata, Ta dlaywviopaTa Kal TIC 00KNOEIC, TO NUEPOAOYIO, TIC CUXVEG EPWTNCEIC KOl
QTIOVTNOEIC, TIC OVAKOIVWOEIC Kal TIC ava@OpEC. TO eKTMAIOEVTIKO LAIKO Ba umopei va
onuiovpynBei péoou TNC TMAATEOPUAC N va elcaxBei amd eEwTEPIKOLC TOAPAYOVTEC.
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EmmAéov Ba TpEMEl va umooTtnpilel dla@Qopeg PMOP@EC ETIKOIVWVIOG Omw¢ chat, forum,
email waoTe va dIEVUKOAUVEL TNV CUVEPYATIO TWV XPNOTWV.

Ta OTOTEAECUOTA TIOU AVAYOVTOL TIOU TNV HEAETN KOl TNV oUYKPIGH TWV TAATQOPHUWY TIOU
TIOPOUCIACTNKAY, POC OEIXVOLV TIWC Ol TIEPICOOTEPEG IKAVOTIOIOUV TA KPITHPIO POG KOl TIC
TPodlaypa@eC. TEAIKWG Ba eMIAEEOLPE TNV TAAT@OpUa Moodle mou mapéxel O6Aa Ta
QTOPAITNTA OTOIXEIO KOl EPYaAEia, péoa amo &va eLXAPIOTO KAl YPAPIKO TEPIBAAAOVY, YO
v Jdlaxeipion Tou omoiou dev xpeldlovTal eEEIOIKEVPEVEG YVWOEIC. ETIMAEOV GNUAVTIKO
POAO OTNV ETIAOYN TNG MAATEOPUAC EaIée N dlaxeipion Kal n TPIRN mou eixaue padi Tng o€
TIOAQIOTEPO EEAUNVO TNE OXOAAG MO,

2TO ETMOPEVO KEPAAQIO Ba TEPIYPA@PEL OVOAUTIKA Kal BApa mpog¢ BApa n diadikagia
EYKOTACTAONC KOl N ULAOToiNOn TN¢ TAATEOpuag Moodle T1ou TEAIKA ETIAEEAE.
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Ke@aAalo 2

Eykatdotaon mAat@oppac moodle

2.1 EIZAIQIrH

Ze auTO TO Ke@AAalo Oa egetdooupe oOTAdIOKA TNV dladlkagia uAoToinong tng
TAQTPOPUAC HOC. Oa avaAUCOULME EEXWPIOTA TA ATIOPAITNTA AOYIOUIKA gpyOAEia Tou
TMPETIEL va Xpnolpgomoindolv yia va uvAoToIinBei n TAATEOPUA HAC. ZKOTIOC TOU
Ke@aAaiou e€ival va amMOTUTIWOEl Pe KABe AeMTOMEPEIO KOl BAPa Tipog BrApa Tnv
vAOTIOINON TNC TAATPOPPOC WATE VA ATIOTEAETEL «0dNYOC» YIA TOV EKACTOTE QOITNTN-
XpPNotn mou Ba emMBUPACEl PEAAOVTIKA va TIPOXWPNOEL OTNV EYKATACTOON TNC
TAOTQOpUAC . Mo avaAuTiKa Ba meptypa@olv KATd gelpd Ta Aoylouika Apache , PHP
Kar MySQL , ta omoia 6a amoteAégouv aAucida vAoToinong yia Tnv dnuioupyia Tng
TAQTQOPUOC KOl yia Ta omoio 6a €EeTACOLHPE TNV XPNOIUOTNTA TOUG KOl TNV
dladIKagia eyKATACTACNC TOUC.

Edw mpéEmel va ava@epBei 0TI Ba XpNOIUOTIOINOEI OPXITEKTOVIKI) TIEAATN-EEUTINPETNTA
(client-server) kaBw¢ €ival n 1o d10ded0UEVN TE EQPAPUOYEC BATEWY OEDOPEVWV. ZTA
cuoatiuata Client-Server, n dladikacia Client TpéXel EeXWPIOTA O €vav ULTIOAOYIOT)
Kal n oladikaagio Server o€ GANOV ULTIOAOYIOTH. AIOPECOL HIOC CGUYKEKPIPEVNC
EQOPUOYNG OTO OIKTUO ETIITPETETAL N AVTAAAYN OedOUEVWY avApesa oe client kai
server. Ev TTpoKeEIPEVW , O UTIOAOYIOTAG YOG OTOV OTIoIo Kal Ba atnBei N mMAAT@Opua Ba
AEITOLPYNOEL OTO POAO TOUL Server Kal ge POAo client Ba sival ol QOITNTEG-XPOTES TNG
TIAQT@OPPAC. APXIKA OO TNV YEPLIA TOU server Ba XPelaaTei va TPOPROUUE TE PEPIKEC
O10dIKOCIE( WOTE va WPTOPEl 0 UTOAOYIOTHC MOC VO ULTIOCTNPIEEl PIa TTAATQOPU
TNAEKTIAIOELANG. APXIKA, Ba TIPETIEL VO EYKATAOTOOUME €va AOYIGUIKO (Apache) To
oToio Ba PETATPEPEL TOV UTIOAOYIOTA] po¢ o€ web server, émeita Ba TpEMEl va
uTtooTNPilel yAwaooa mpoypapuatiopol PHP (Server-side HTML embedded scripting
language) Kal TEAo¢ Ba TPETEL VA EYKATAOTACOLUE Ml Bdon dedopévwy (MySQL).
AvTifeta amo v pepld tou client dev XpelddeTal TIMOTA TTAPATIAVW OO TO VA EXEL
omoladnmote browser Onw¢ yia mapadelyua Google chrome , Mozilla. A Ta doupe

AOITIOV OVOAUTIKA.



2.2 Apache

O Apache e€ival évag eEUTNPETNTHCTOL TTAYKOOUIOL 10TOU (web). Omote évag Xpnotng
ETIOKETITETAL VA I0TOTOTO TO TPOypaAuua TAonynong (browser) emikovwvei pe évav
OlOKOUIOTH (Sserver) YECW TOL TIPWTOKOAMOUL HTTP, 0 omoio¢ Tapdayel TIG IOTOTEAIDEC
KOl TIC OTTOCTEAAEL OTO TIPOypauua mAonynong. O Apache Aeitoupyei ge dIAPOPEC
TAQT@OpPUEC OTw¢ Ta Windows, To Linux, To Unix kai 10 Mac OS X. ©Oa
Xpnolgomoljooupe Tov Apache yia va JETATPEPOLUE ae €EUTINPETNTA TOV UTIOAOYIOTN
pag .O Apache €xel Tnv duvatoOTNTA VA LTTOCTNPI(El YAWOGOEC TTPOYPAUUATIOHNOU TIOU
Ba xpelaoTolV OTNV TIOPEia , EMITTAEOV PTIOPEL VA YiVEl EYKATACTOON OE OTIOIOONATIOTE
UTIOAOYIOTA TPEXEL AEITOLPYIKO Microsoft Windows,TETolo¢ €ival Kol 0 OIKOC HOC

UTTOAOYICTHC.

2.2.1 Evkatdotaon tov Apache

Ma apxn Ba emioKe@TOUUE TNV I0TOgeAIda http://httpd.apache.org/download.CRi . Zg
aut TNV emionun oe€Aida tou Apache Web Server éxoupe tnv duvatotnTa VA
KOTEBACOUUE TO AOYIOUIKO TO OTIOI0 KOl POG TTAPEXETAL EVIEAWC dwpedv. O TapaATAve
olvdeopoC pag odnyei oto link mou vmapxouv ol dlabéaiyeg ekdOTEIC TOV. Epeig, Ba
EMIAEEOVLHUE TNV HEXPL KOl ONUEPO TeAeuTtaia ékdoon (tnv Apache 2.2.22-win32-)
TNapakdtw 8a avaibDoovpe TNV dladikacia eykatdotaon Brua mpoc Briua evw Ba
LUTIAPXOULV €IKOVEC TIPOC OleuKOALvaon. Katefaldovtag TO AOYIOHIKO OVOiyoupE TO
EIKOVIOI0 eyKATAOTOONG TIOU £XEL EMPOAVIOTEI OTOV TIPOETIIAEYUEVO XWPO ATIOONKELANC.
Z1nv 00dvn Tou ePPAVIZETAl KAVOUPE KAIK aTO Next yia va GUVEXICOUE.

ITnv e€MOPEVN 000V EP@AVICETAl PNVUPO TIOU HOG OVO@EPEL WG Ba TpEMEl va
0exBolpe TOUG OpPoOULC AdEIOG XPNONG ,WOTE VA OULVEXIOOULPE TNV EYKATACTAON.
EmiAéyoupe Next a@ol d10BACOUUE TIC CNUEIWOEIC. ETEITa OTwG @AiveTaAl Kol OTnV
€IKOvVa Ba pag {ntnBei va €10GyouE TIC TANPO@OPIEG YIa TOV server pag OTwg Ovoud
server, network domain kot administrator's email address.
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http://httpd.apache.org/download.CRi

"18) Apache HTTP Server 2.2 - Installation Wizard ; 2

Server Information
Please enter your server’s information. '

Network Domain (e.g. somenet.com) ‘
[Iocaldmm.com !

Server Name (e.g. www.somenet.com):
Ilocahost.locddomam.cm

Administrator's Email Address (e.g. webmaster @somenet.com):

telios88@ocaihost. com

Install Apache HTTP Server 2.2 programs and shortcuts for:

© for All Users, on Port 80, as a Service — Recommended.
only for the Current User, on Port 8080, when started Manually.

r

<Back J[_Net> [ cancel

XpnowomnoloOpe Ta otoixeia localhost kai localdomain yia mAnpo@opiec server.
A@NVoOUPE TO NON ETIAEYUEVO KOULUTI €TIAOYNC 0TV €TIAOY) Recommended yia va
gyKaTOooTroouue Tov Apache atnv 80pa 80. Emeidr) o Apache mailel atnv Bupa 80 ,6a
NTav KOAUTEPO VO EAEYEOLHE €AV eKTEAEITE KATOIO AAN evépyela atnv idla Bupa,
WOTe g€ A0TN TNV TEPITITWON VA TNV SIAKOPOUME 1 va TNV aAAAEOVUE. ITNV TIAPAKATW
EIKOVA OTIOITEITAl VO ETIAEEOUUE €vav TUTIO EYKATACTOONC avdueoa e typical n oe
custom. H TUTIIKI €YKOTACTOON HOG EEUTINPETEI KAAUTEPO , OTIOTE TNV ETMIAEYOUHE Kal
ouveyifovue matwvtag oto Next.

ﬂ S r..viz:,_.. T V}n;td e ——— -.@-
Setup Type
Choose the setup type that best suits your needs.
Please select a setup type.
@ Typical

Typical program features will be installed, (Headers and Libraries
for compiling modules will not be installed.)

Custom

s Choose which program features you want installed and where they
{ will be installed. Recommended for advanced users.

[ <Back JC Next> ][ concel ]

Alyo TIpIVv TNV OAOKANPwWGN TN EYKATAGTAONG €XOUUE TNV dUVOTOTNTA VA ETIAEEOUE
TOV (QAKEAO TIPOOPIoHOU yia Ta apxeio Tou Apache. Epei¢ Ba a@rioouvpue Tov Non
npoemiAeypuévo "C:\Program Files\Apache Software Foundation\Apache2m2Y, omw¢
QOIVETOl KOl 0TNV EIKOVA . € TEPITITWAON OUWCE TIOL OV TO EMIOUUOUVUE , EXOUUE TNV
evkalpia va Tov aANdEoupe KAVOVTOC KAIK O0TO Kouumi Change kol Emeita eKei
TOTTOBETOUHE TOV €MIBLUNTO TIPOOPICUO . Matdue Next Kal guvexi(ouye.
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nﬂ — 557 i = T _.i E
Destination Folder
Click Change to install to a different folder
f Install Apache HTTP Server 2.2 to the folder:
_J C:\Program Files\Apache Software Foundation\Apache 2.2\ [ change...
[ < Back ][ Next > ] 1 Ca;;__j

2TO ETMOMYEVO OTASIO EiPOCTE Alyo TIPIV TNV OAOKANPWGON Tng eykatdotaong. Exovtag
natnoel Install oto evoidyeco Mapdabupo MPOXWPAUE TNV dIadIKACIO EyKATATTAGNG

KOl OTIWG XOPOKTNPIOTIKA pag ep@avileTal n dladikacia autr 0a dlapKETel Aiya AeTiTd
MEXPL TNV OAOKARPWOT] TNC.

B Apache HTTP Server 22 - Installation Waard | [ © [
Installing Apache HTTP Server 2.2.22

The program features you selected are being installed. ,

< Please wait while the Installation Wizard installs Apache HTTP Server
2.2.22. This may take several minutes.

Status:

TéNOC paC EP@AVICETAL TO PNVUUA OTIWG PAIVETAL KAl TTOPAKATW OTI I EYKATACTOON
€XEl OAOKANPWOEI EMITUXWC TO TEAeLTAIO B eival va Tatrijoovye Finish. Autépata
Ba eu@avioTel éva KalvoUPIo €IKOVIOIO KATW OE&Id OTNV YPOAUMN €PYACIOV TV

Microsoft Windows (polddel pe TO €IKOvidlo Tou ep@avi{oTtav otnv dladikagia
gykataoTaong mavw 8e&1d).
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Apache HTTP Server 22 - Instaliation Wizard =

-
U Installation Wizard Completed
"}

The Installation Wizard has successfully installed Apache HTTP
Server 2.2.22. Click Finish to exit the wizard

Topa amopével va dolhe av o Apache €xel ekKIVAOeEl Kavovikd. la va To
emiBeBaiwoovpe auto Ba avoifoupe pia véa KapTéAa e éva mepinvntr (browser) ,0a
emiIAéEovpe To Google Chrome, kal 6a mAnktTpoAoynooupe http://localhost/ kat Aoyika
B0 pag EYEAVIOTEL TO TIAPOKATW ETITUXEC MNVUUA OTI 0 Apache BOUAEDEI KAVOVIKA.

It worko!

BB OHi-M

2.3 PHP

ApXIKA Aiya Adyla yia Tnv dnuiovpyia kot tnv €&EMEn ¢ PHP. H 1otopia tng PHP
gekivad amo 1o 1994, oOtav  évag @oltntig, o Rasmus Lerdorf dnuiovpynoe
XPNOIUOTIOIWVTAC TN YAWOOO TPOypPAPUATIONOD Perl €va  amAo script ye  ovoua
php.cgi, yia mpoowikr xprion. To script autd eixe cav okomo va dlatnpei yia Aiota
OTOTIOTIKWV YIO Ta ATopa Tou EBAeTav To online Bloypa@Iko Tou anueiwua. Apyotepa
auTO TO script To d1€6e0e Kal ge @iAovg TOu, Ol OToiol ApXloav va Tou {NTouv va
TIPOCOETEl TEPIGOOTEPEG dUVATOTNTEC. H yAwooa ToTE ovoualotav PHP/FI amd ta
apxika Personal Home Page/Form Interpreter. To 1997 n PHP/FI ¢@Bace atnv ékdoaon
2.0, Baoloépevn auvt T @opd otn yAwacoa CKal aplBu@vTag TEPICTOTEPOULE OO
50.000 10TOTOTOUG TIOL TN XPNOIYOTIoIoUCAY, EVW apyoTEPA TNV idla xpovid oiAndi
Gutmans KaiZeev Suraski Eavaéypaav T yAwooa amo tnv apxn, Baci{Opevol Opwg
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http://localhost/

apketad otnv PHP/FI 2.0. Etot n PHP é@Bace otnv ékdoon 3.0 n omoia 6vule
TIEPIOCOTEPO TN CNUEPIVI] POPEN TNG ZTn GUVEXELD, ol Zeev Kal Andi dnuiolpvnoav
v etaipeia Zend (omd Ta apXIKA TwWV OVOUATWY TOULC), N oToia cuvexidel PEXPL Kal
onuepa TNV avamtuén kai e&EAEN tng yAwoooag PHP. AkoAo0Bnoe 1o 1998 n ékdoaon 4
¢ PHP, tov lo0AIo Tou2004 d10TéBNKE N €kdOaN 5, v QUTH TN OTIyPR €X0Ouv ndn
olatebei Kal o1 TPWTEC OOKIPOAOTIKEG €KOOCOEIC TNG EeTepXOPevn PHP 6, via
OTIOIOVONTIOTE TIPOYPAUUATIOT) BO€éAel va T xpnoigormoliocel. Ol TEPIOCOTEPOL
I0TOTOTION £TTi TOL TTAPOVTOC XPNOILOTIOI0UV KUPIWC TI¢ EKOOTEIC 4 Kal 5 tng PHP.

H PHP eival pia scripting yAwooa uvPnAol €eMITTEOOU, TIOU OXEQIACTNKE yia TN
onuiovpyia SUVAUIKWY I0TOCEAIdWVY. AV Kol €Xel eEeAIXOEl 0 IO YAWOOO YEVIKNAG
XpProng, n Kupla duvaun Tng MAPAUEVEL OTO XWPOo Tou web development. MoAAG amo
TA YVWOTOTEPA TIpoypdppata online forum 1 wiki eival ypaupéva oe PHP, kal o
ouvduaouOC¢ TNG Pe Tov Apache web server kalt 1o glotnua dlaxeipiong Pdaong
dedopévwv MySQL, gival TOGO GuXVOC TTIOU AVA@EPETAL TUXVA w¢ LAMP. H gbvtaén tng
Bupiel apketad autr) ¢ C Kal €ival OPKETA OTAN OTNV €KPABNON aKOPO Kol OTo
apxdploug TpoypaAPUaTIOTEC. Mia cedida PHP mepvd amod emeéepyacia amo eva
ouuBatd dlakopioTh) Tou Maykoouiou lotou (m.x. Apache), wote va mapaxBOei ot
TIPOYHOTIKO XPOVO TO TEAIKO TIEPIEXOUEVO, TIOU Ba OTAAEI OTO TIPOYPAUMA TIEPINYNONC
TWV ETMIOKEMTWV 0¢ Popen Kwdlka HTML. Ta otoixeiac HTML otov mnyaio KWOIKa
MEVOUV WC €XOUV, OAANG 0 PHP KWAIKag epunveleTal Kal eKTeAEiTal O KwIIkag PHP
pumopei va Béadel epwTiUaTa ot PACEI( 0eOOPEVWVY, VO ONUIOUPYINCEL EIKOVEC, Va
dlapdaacel Kal va ypaWel apxeia, va guvdeBEel Ye ATTOUAKPUOUEVOUE UTIOAOYIOTEC KOl
EXEL ATIEPIOPIOTEG AKOPO dUVATOTNTEC.

2.3.1 Eykatdotoon inc PHP

H eykatdotaon tng PHP gival amapaitntn wote va yepupwBEi N emikovwvia avaueoa
OoTOV server Po¢ Kal otnv Baon odedopévwv. Oa emioke@Bovupe TNV dlevBuvan
http://www.php.net/downloads.php (emionun 10toceAida tng PHP) , ekei pag
gu@aviovtal ol JlaBEaIPeC €KOOOEIC NG £TCL £XOULPE TNV OLVATOTNTA VA TIG
KateBdoovpe eAeVBepa, epeic Ba emAé€ovpe TNV €kdoon PHP 5.3.9 (win32-installer ).
H emidoyn Twv ekdocewv Twv Apache Server , PHP kai MySQL Ba mpémel va yivel
owoTd .Ta TPOYPAUUOTO TIPETEL VA LTIOOTNPI(OVTal PETOED TOUC, OIOPOPETIKA Ba
€X0UuuEe OUOKOAIEC 0T LAOTIOINGN TNG TAATEOPUAG HAC.

KateBadovTtag To AOYIOUIKO avOoiyoUHE TO €IKOVIOIO EYKATACTOOGNG TIOU €XEl EUPAVIOTEI
OTOV TIPOETIIAEYHEVO XWPO ATIOONKELONC. ZTNV 000V TIOU E€UQAVICETOL KAVOUUE KAIK
oto Next yla va guveXiooULE.
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http://www.php.net/downloads.php

[F==FoH ==

Welcome to the PHP 5.3.9 Setup Wizard

The Setup Wizard will install PHP 5.3.9 on your computer.

Click Next to continue or Cancel to exit the Setup Wizard.

Please disable any virus detection software you may have
running during this installation.

pock et ] [ concd ] |
ItV emopevn 0B0vn eP@avileTal prpvuopa TIou Pog ava@épel we  Ba Tpémel va
0exBoUpe TOUG OpPOoUC AdEIOC XProng ,ylo Vo GCUVEXICOUYE TNV €EYKATACGTOON.
EmiAéyoupe Next agol dlaBdcoupe TIC onuUelwaelc. Emeita eugavidetal o66vn otnv
ormoia pag diveTal n duvaToTNTA Va ETIAEEOUME TOV PAKEAO TIPOOPICHOU Yia TO apxeia
¢ PHP. Epei¢ Ba agnrooupe tov non mpoemiAeyuévo "C:\Program Files\PHP\. Ze
TEPITITWON OPWG TIOU Ogv TO EMIOUPOUUE , €XOUMPE TNV €UKAIpia va Tov aAAG&ouue
KAVOVTaG KAIK OTO KOUUTIE Browse Kol £TEITA €Kei TOMOOETOUUE TOV €MIBLUNTO
TIPOOPIoUO . Matdape Next Kal cuveXi(OUE.

2TO €MOUEVO OTAdIO pag {NTd va amo@aciocovpe oe Tolo TUTo Web Server Béloupe
VO EYKOTOOTIOOULUE, EPeic¢ Ba emIAéEoupe TO "Apache 2.2.x Module" omwg aivetal

KOl TTOpOKATw. Motdpe Next kal ouvexioupe.

%ﬂwm e - ST SR b dbtes B s = g o

Web Server Setup
Select the Web Server you wish to setup.

© Apache 2.2.x Module
Apache CGI
1IS FastCGI
s cal
NSAPI
© Xitami
NetServe Web Server
Other CGI
Do not setup a web server

[

ij'[ Cancel |
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ITO €TMOPEVO Prua eival amapaitnTn n €mAoyr Tou @AKEAOUL eyKaTAOTOONG, OTOV
omoio Ba mepIAapBavovTal Ta apxeia eykatdotaong otov Server. Edw TpEMEL va
TIPOCEEOVUE YIOTI OeV ETIAEYOULUE TOV NON €TIAEyUEVO @AKeAO "Program Files". ©a
XPElaoTEl va Tov aANGEoupe. ETAl AOITTOV Ba TTOTI)COUUE TO KOULUTII "Browse" Kal pag
eg@avicel pia véa oBovn ekei Ba Ppolpe TOV @AKEAO TIOU €TIBUPOUUE WOTE vd
amoBnkeuTolV TO apxeio. ©a kivnBoLue oto medio "Program Files", otnv dAkpn
LTIAPXEL €va BEANOC, OTAV TO TIOTIOOLHE BA EUPAVIOTEI EvaC KATAAOYOC UE POKEAOULG
amo ekei Ba emIAéEouEe TOV @AkeAo "Apache Software Foundation". @a avoigouue Tov
@PAKEAO Kal Ba ep@avIoTE Evag AANOG @AKeAOC ovouaTi Apache 2.2 Ba Tov eTIAEEOULE

Kal Oa matrjoouvphe OK. Mg auto TOV TPOTIO OAAAEAPE TNV SIAdPOMN EYKATACTAGNC TNC

joJ PHP535 Setup
Select Apache Configuration Directory

Browse for the Apache Configuration Directory (containing httpd.confand ...

Lookin: D Program Files [

|ID amd app D Common Files DMICTOSOft Visu

p F Apache Software Foundation D eset D Microsoft Wot

LjAtheros D InternetExplorer DMicrosoftNET

D am Microsoft Games D Movie Maker

D atiTechnologies D Microsoft Office DM SBuild
Broadcom D Microsoft Visual Studio D msn

r M

Folder name:

jc:program Files V" pache Software Foundation\

| OK | j Cancel

AKOAOUOEI TO €TTOUEVO OTASIO OTO OTOI0 €XOUME TNV EUKALIPIO VA EYKOATOOTHOOUUE
KATIOIO OTOIXEia TEPAITEPW OAAA KOl TOV TPOTO amoBrjkeuong Tou¢. Oa
OKOUUTIAOOUUE TOV OEIKTN OTO XOPAKTNPIOTIKO CHPO + , OPICTEPA ATO TNV €MIAOYN
"extensions". AUTOUATWG EU@AVI(OVTAL KATIOIEC ETIITTAEOV PUBUICEIC, EXOUUE TIAEOV TNV
OLVATOTNTA VA TIPOCHAPAIPETOVUE OTIOIOdNTIOTE ETIOUPOUUE. O TPOTOC €ival ATIAOC,
OITAG aTtO KABE OTOIXEIO LTTAPXEL VA XAPOKTINPIOTIKO BEAOG , OTAV KAIKAPOUUE TIAVW
TOUu gu@avifovTal TPEIC ETIAOYEC. EKei Ba diaAégoupe Tnv emmidoyr “Will be installed on
local hard drive”. Zg kdBe otolxeio pag ep@aviletar ota de€ld TOU €IKOVIdIOL TO
XAPOKTNPIOTIKA TOU Kal TTo10 guvioTtatal. AQoU eMIAEEOVUE T appOdia TTOTAPE Next Kol

ouvexi(oupe.
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12 PHP 539 Setup e
Choose Items to Install
Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

. Installs PHP with all server modules
and all extensions enabled. Itis

B recommended to only select the
extensions and modules you need
below

This feature requires 7960KB on
your hard drive. Ithas 1of 3
subfeatures selected. The
subfeatures require 7936KB on your
| hard drive.

Location: C:\Program Files\PHP\ C&wse_\
[ Reset | [oskussge ] [ sak J[ Next ] [ conc ]

MA¢ov TO TeEAELTAIO BAUO TIOU £XOULUE €ival VO TTATAGOUUE ,0TNV EMTOUEVN 006vN TIOL
egavidetal, To Kouvuti Install wote va oAokAnNpwOei n eykatdotacn. Me To TEAOC NG
EYKATAOTOONC AQUTOMATWE EPPAVICETOL TO XOPOAKTNPIOTIKO PAVLUA OTI N EyKATACGTOON
MOG OAOKANPWONKE emITUXWC Oa eiyaote cgiyoupol OTI OAOKANPWOOUE CWOTA TNV
dladikaoia otav avoifouue 1o Apache Service Monitor. Auto Tou Ba TpETEl va
OVTIKPUOOULE gival 0TI oto TEAOC TOU €lkovidiou ypda@el Apache/2.2.22 (Win32). Ga
TPETEL VO TIOTAOOUMPE OTnV Ol OTNAN €MIAOYWV TO KouuTi Restart wote va
ETMAVEKKIVIIOOLUE TOv Apache, Twpa Ba TpEMeEl va TTPooTeBEl 0TO KATW HPEPOC TOU
glkovidiouv kal n €kdoon g PHP, Apache/2.2.22 (Win32) PHP/5.3.9 . MapatiBevtal

XOPOAKTNPIOTIKEG EIKOVEC TIPIV KAl PETA.

i 7= 1 02 T

Service Status :

o ]
_ s |
s |

top

Restart

sl o« N
=

m

il

Apache/2.2.22 (Win32)

To Apache Service Monitor Tipv Tnv eykataotaon ¢ PHP
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Apache Service Monitor la | 6 23]

e

Service Status :
OK

St

Stop
Restart

Services

Disconnect
Exit

Apache'2.2.22 (Win32) PHP/5.35

To Apache Service Monitor ueta tnv evkatdotacn tng PHP

Oa TIPOXWPIOOLUE TTAEOV OTO TEAELTAIO PBriUa yia TNV OAOKARPWAN TN TAATPOPUOG

pog, Tou €ival n eykatdaotaon tng Baong dedopuévwv MySQL.

2.4 MySQL

H MySQL eival éva oAb ypriyopo Kal duvato , cuoTnua dlaxeipiong Bacewv
dedopévwv. Mia Bdaaon dedoUEVWV 0OC ETIITPETEL VA ATTOBNKEVETE , va avalnTdte , va
TO&IVOUEITE KOl VO OVOKOAEITE TO dedOPEVA ATTOTEAECUATIKA . O MySQL S10KOUIOTAG
EAEYXEL TNV TIPOCPBacn ota dedopéva 0a¢g , VIO va PTTOPoUV va O0UAEVOULV TIOAAOI
XPNOTEG TAUTOXPOVA , YIO VA TIAPEXEL ypryopn TpoafBaacn Kal va d1aag@aAilel OTI ovo
TIOTOTIOINPEVOL XPOTEG UTTOPOUV va £Xouv TIpocBaacn. Tuvenwc n MySQL sival évag
TIOAUVNUOTIKOG  OIOKOMIOTNC TOAAATIAWV  XPNOTwv. Xpnoigomolei tv  SQL  (
Structured Query Language ) Tnv TUTIKA YAWOOO €PWTINUATWYV Yyia BACEIQ
oedopévwy, maykoouta . H MySQL eival d1a8éatun amo 1o 1996 aAAd n 1otopiag tTne
&ekIva amo to 1979 .

2.4.1 Evkataotoon MySQL

ApxIK& Ba emioke@BoLUe TNV dlevBuvaon http://dev.mvsgl.com/downloads/ (emionun
1I0TooeAida tng MySQL) , ekei pag epgaviovtal ol dloBETIPeC €KOOOEIC TNG £TOI
EXOUME TNV duvaTOTNTA VA TIC KATERACOLUE €Ae0Bepa, epei¢ Oa emIAéEoupe TNV
¢kdoan mysgl-installer 5.6.10.1 n omoia mepIAauPBavel OAa Ta TpoiovTa tng MySQL oe
éva TOKETO. KatefaldovTtag To AOYIOUIKO aVOiyOUUE TO €IKOVIOIO €yKATAOTOGNC TIOU
EXEL EYPAVIOTEL OTOV TIPOETIIAEYUEVO XWPO ATTOBNKELONG. ZTNV 000VN TIOU gU@AVIETAl
KAVOULUE KAIK 0To Next yia va GUVEXITOUE.
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2TO EMOMPEVO EIKOVIOIO pO¢ (nTeiTal va ETTIAEEOUUE TI TUTIO EYKATACTOONC EMIOUUOUE.
YTIAPXOUV TIEVTE JIAPOPETIKEG KATNYOPIEC o€ KABE TePIMTWON 0 0dNyO¢ EyKATACTAGNG
gival TTOAU €ELTINPETIKOC KAl POC TIAPEXEL TANPO@OPIEC yIa TNV TIEPLYPAPI] TOU KAOE
TOTIOU OAAG KOl TI TEPIAOUPAveEl 0 KaBévag EMIMALOV paAG EVNUEPWVEL yia TNV
TOTOBECIO KAl TO «UOVOTIATI» TNG EYKATACTOONC KOl Twv OedOUEVWY, TA OToI oV
gmiBupolue Ta arldlovpe. Epeic Ba emiaé€ovue To TpwTo "Developer Default" To

OTIoIO €ival TIPOETIAEYUEVO KOl guvioTaTtal Kal poag e§umnpetei anmoAuta. Matdue Next
Kal guvexifoupe.

Choosing a Setup Type
Please select the Setup Type that suits your use case.
@ Developer Default
£
Server only
Chent only & 5 ahbaion
1 <
ful Irstslaton Pa® -
v » [ Progem Fiest
Custom Deta Pat -
> 3 ]
tok || Mext> e |

MapOoKATW TIPETEL VA EYKATACTABOUV KATIOIEC OTIAITACEI( TOU CUCTHUOATOC

OTIWC QAIVETAL KAl 0TNV EIKOVA, TTATAPE "execute” Kal guveXiCOUE.

Check Requirements
MySQL. Installer

The fotovnng requirements must be installed before the selected products can be
nstalved. Ifyou don't want a particular requirement then go back and deselect the
product that requires it

Requrement For Prodi«

Microsoft .NET Framework4 Oient Profile MySQL For Excel 110
9 Microsoft Excel 2007 or greet«’ MySQL For Steel 110
$ Microsoft.NET Framework* Client Profil« MySQL Notifier 103
o Microsoft Visuel C++ 2010 32-bit runtime MySQL Workbench CE 5247
& Microsoft.NET Fremework4 Client Profile MySQL Workbench CE 52.47
O Visual Studio Toolsfor Office 2010 Runt - MySQL For Excel 110

The package "Visual Studo Tools for Office 2010 Run!me must be S!aled now. Ock on Ihe
o Once

toopena
done come back here and re-dieck the requnenerm b/ ticking the e nedputton

1fyouare ket restartyoor compute: then dicine anc s the e nstalatanfist
Restart you compute after (Vs «
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Itnv ouvéxela evkabiotavtal ta mpoiovta g MySQL omwg

TIOPOAKATW cUVEXI(OLYE TNV dlAdIKACIa ETIAEYOVTAC «execute».

s e e S e X ]

Installation Progress

The following products will be nstalled or updated.

Product Staus Progress Nows
(5] mysaL senversi10 To be installec
15\ mvsoL workbench cEs 287 To be installec
[5) mysau notsier 103 To be installec
[0\ vsau Forecel 100 To be instatied
[*] comeacooscs2a o be installec
[°®] commectortcos 102 To be installec
['®] conmectom .12 o be instalied
[**] cermeacrmeress o be installec
=] »vsau bocumentation s.6.10 o be instalied
| =] samoles and Bxampies .10 To be nstalled

Ok [Ereavte]  retal o Wdete the fulowrg pedages

paivovtal

ITNV COUVEXEID PPICKOPOOTE OTO OTAdI0 Tn¢ OloPopPwWaong TO OToio

mepIAapBavel 3 BApaTa, OopXIKA pog {nteitor va emIA(EOLPE  TI TUTO server Ba

EYKOTOOTIOOUE, O@rVOUUE TOV TIPOETIIAEYEVO TOV TIPWTO «Developement Machine»

Kal a@oUl KAIKAPOULUE oTa amapaitnTa media kal matape Next.

Eraze ™3 13 akon TCP/IP netwarkng Oniy ocahoRt connecton
Brough mamed pow i Slowad nher B3 opton & skipped

Port Number: %6
[¢' Open Firewall port for metwork access

Seac ™4 a0k B Bacn 13 Gat BIIREAS CPGUIRES Dage - e
you can set acvanced Gpotions for $hs server Fsance
Show Advanced Options
Next > Cancel
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210 Oe0TEPO Priua TMPETEL va acg@alicovpe TNV BAcn YOG Oa €I0AYOUUE VA KWOIKO
npocPaong Kal BeBaiwg Ba Tov emaAnBeloovue oTo €MOPEVO TEdio. Aivovtal emiong

OIEVKPIVIOTIKEG TIPOUTOBETEIC Yo TNV €loaywyr] Tou KwoIkoU. Matdue Next kai

ouvexi{oue.

MySQL Server Configuration 2/3

MySQL. Installer

Koot Accoust Password

Passoord s length: 4

TéNOG pag INTa €va OVOUO YyIOo TOV Server, a@nVOUME TIC TIPOETIIAEYMEVEQ

ETIAOYEG Kal guveXi(oupe atwvTag Next, £Tol TEAEIOVEL N S1aJIKOCIA EYKATAOTAONG,

MySQ MySQL Server Configuration 3/3
ySQL. Installer

Nndon Service Detads

P*ic KIAT aWidens S rva ram tob. sedfor ths MySQL
" Server *ftance. Aunduerar* a regored for «ach ratanca

Windows Service Narme: «7S5E

V. Start the M/SQL Server at System Startup

" Ren Windows Servicea<-
-._; The MySQL Ser.er reedits rununOtr | gus uieraccount
Ezsed on the eecurty reQura-wm of your «rStar you read»
pickon*d the actionsbtow.

« Standard SystemAccouat
Recommended for mosttonarics.

QustomUser
Ar tatno user second can be settled fo- advancad scenaros.

| <BaA__|  Next> Cancel |
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2.5 ETKATAXTAXH Mogdle

EXOVTag ULAOTIOINCOEL EMITUXWE OAd Ta Tponvolueva oTtadla pe TNV
eykatdotaon Tou Apache, tg PHP kail tng Bdong oedopévwv MySQL ouclaoTIKA
£€XOUME ONUIOLPYNOEL OAEG TIC ATOPAITNTEC TTPOUTTOOETEIC VIO TO TEAIKO OTASIO TNG
vAOTIOINONG TNG TAATPOPUAC Pag. Hemouevn Kivnon pag Ba gival va ETIICKEQTOOUE TO
gmionuo site Tov Moodle oto mapakdatw link http://download.moodle.org/windows/ .
Edw Ba €xoupe TNV eukalpia va SIAAEEOLPE TNV €KOOCN TIOU €TIBUPOUUE, £XOVTAG
eEao@aliiosl MPWTO OTI €ival cuPPBATA PE TA AOYIOUIKA TIOU EiXAUE EYKOATOOTAOEL
Tponyoupévwe. Epei¢ Ba emiAéEouvpe Tnv €kdoon 2.4.1 n omoia ATOV n Kal TIIO
TIPOCEATN MEXPL TNV NUEPOPNVIa vAoToinong Tng epyaciag . To MPwTo Priya mouv Ba
TIPETIEL VO KAVOUUE TIPIV TIPOXWPFNOOUUE OTNV EYKOTACTOGN TNG OUYKEKPIUEVNG
€kdoaong , ival va dnuioupyrnoouye €vav user administrator otnv Bacn ded0OUEVWV
TIOU POAIC eyKaTAoTACOME. AQOU avoigoupe TNV PBacn 0edopEévwY eP@avileTal &va
mapdBbupo oto omoio pa¢ ¢ntdel username Kol password yia va cuvdeBei pe TO
Instance Tou MySQL €€uTNPETNTI]. AUTO TIOU TIPETIEL VO KAVOUWE gival va BaAouue ota
avtiotolxa media Toug KWOAIKOUC username Kol password Tou €ixape €10XWPNUTEL

OTav Kol gyKataotroaue Tov MySQL Server.

E@ooov BAAOUUE OWOTA TOUC KWOIKOUC €I0EPXOUOOTE OTO Tedio Tou MySQL
Administrator, edw £xOoupe TNV dUVATOTNTA VA KAVOUUE TIC ATIOPAITNTEC PUBUICEIC
TIOU Oa@OPOUV TOV E€EUTEPETNTN. APXIKA TIPETEL va ONUIOUPYNCOUHE TOV user
administrator , 0a emIAéEouUE OTNV APIOTEPH OTAAN TNV TETAPTN €miAoyn "User
Administration" kal £€MEITA 0TO KATW TIEAI0O TTOL AVAPEPETAL WG AOYAPIOCHOI XPNOTwV
Ba kavoupe dei KAIK Kal Ba emiIAéEoupe "Add new user” 1] EVOAAOKTIKA B0 KAIKAPOUPE

KAtw de&1d 1o edio "Add new user”.
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Apytic Ewtirpyooin Mpofol Epyaitic MopéBupo  Bonfua
‘ Mnpogopizc Evmnprm [

@ LacxEPON TNPLOGL B iag

) seresanic texsmon Ad

Ad User sgmmistration :

g Iuvbiong Etvmnprnm

~‘.:: Karaoraon

ﬂ‘ Logs Etumnpeunm

& xevoroon Opowmoinonc

MNPOGOPEC 1P10TN  Amenspucria Lywsamwv | Nopou

Mnpogopu Iuvdionc

’
o A Asga)
VIYDOPE ADSAMIC

.
(P AROrCTEOoTaON AVTYPaPwY

v Kevddoyor

Npooderi( Mnpogopuc

NOYEDWTUON LONOTWY
D

;.m
4 Add new user

Show hosts in user list |

Refresh uses st |

la va vAoToifoouue TNV dnUIoLPYia TOL VEOUL XProTN Ba TIPETIEL VO CUUTIANPWCOUME
Ta edia TOLV AvaAEEPOVTAL OTIC TTANPOPOpPIEC alvdeaNg ElgdyovTag éva ovoua MySQL
XPNotn Kol éva KwOIKO ac@aAeiag. E@Ooov Ta OCUUTIANPWOOUPE OUVEXI(OLUE

matwvtag "Apply changes”.

IXTIeHIM T IAv-TiTtital Ui iiill>M iiW IH | 1BgB*W W gS

Apxeio Enefepyaoia MpoBoAr] Epyoieia MapdaBupo  Borjbeia
MAnpogopies Eurmpemm MAnpogopieg Xpriom  Atkaiopota EXnudtwy { Mopot
Atoxeipion Yrmpeoiag,

NéogXpriatng
METOBATEG EKKiVong ** % TIANPOQOpiEG COVBETIC Kal TIPOCBETEC TIANP. TOL XPHOTN
User Administration M piEC SOVBEONC
£ Zovdéoeic EGunnpetm MySQL Xpriotng 0O APTIOTNGPETTIT VA €10GYET aUTO To Ovopa MySQL
Kartéotaon XPNoTn yia cuvdeon pe MySQL server.
M Logs Egummpem KoBIKOG: SUUMANPGIOTE TO TESIO AV BEAETE VOt OPIOTE KWSIKG
:JO Kataotaon Opotonoinong
Emeaiworn Kwd: Zavd, e10GYETE KWSIKO XProTn yia eruBeBainon
Avtiypaga Aopoleiag
=" 1m ATIOKOTAOTAOT) AVTiypapwy MPGoBETES M fec
Kertédoyor MArjpeg Ovopa To TIAr)pEC, OVOHIa TOL XProTN
P —— Meptypoen: MpooBETH TEPIYPAQH) TOUL XPrioTN
\P Email H 31e0Buvon email Tou XprioTn
\tk o\‘ Mnp. Emuxovwviag PO PETIKEC TANPOPOPIES
€l stelics
ei NéocXpriomg
Eikovidio: LoadfromdiskJ  Eikovidio Tou Sivetat oTov Xpriotn

« |4 ExkkaBapion Ex.
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TN OUVEXEID AVOiyouuE TNV OIMAOVI KOAPTEAD «AIKOIOPOATA ZXNUATWY». EdW Oa
OWOOUUE TA ATIOPAITNTA JIKAIWUATO OTOV XProTn HAC. Twpa TPETEL VA ETTIAEEOVE
TIC BAgelg TTov PBpiokovTal oTn OTHAN «ZXAUOTO» KOl ETIEITO VO KAIKAPOUWPE OTO TPITO
KOUWTIL PE TO JITIAO BEAOC wOTe OTI BPIoKETAl OTN OTAAN «Al0BECIHO AIKAIQUATO» VA
METO@EPBEL 0N OTNAN «EKXwpnuéva AIKOIOUOTO» XOPNYWVTAC HE OULTO TOV TPOTIO T
OIKOIWPATO OTOV XPNOTNn Mag KABe @Oopa TIOU OAOKANPWVOUME aUuTH Tn dladikaagia

matape "Apply changes”.

Administrator - Connection; root@loc»lhosfc3306
Apxuo Etklepyacia TMpofoArj Epyaloo MapdaBupo BorBtia

mn feq Egummpr MAnpogopieg xpnotn  Atkatguota IXnpdtwv  Mopo.
Maxiipron Yrmpeoiag
MeToANTéG Exkivnong AKOIOHOTA 0TO ZXFHO TIOL €X0UV EKXWPNBET 0ToV Xpriotn

User Administration : .
Ex)wpnpéva Atkonwporor

@ ZuvdEoerg EEumnpunm O w. SHECT Xopnynon Atkaipotog, SELECT aTov Xpriotn
Kataotaon R R llJ INSERT Xopriynon Atkanwporog INSERT aTov XproTn
information-schema O T. UPDATE Xopriynon Atkaicpiatog, UPDATE aTov xpnotn
M Logs Erumpemm moodle CHETE Xopriynon Atkaipiartog DELETE gTov Xpriotn
(P Kotéotoon Opotoroineng mysql 0 CREATE Xopriynon Akaicpotog CREATE 0ToV Xpnotr
¥ Avriypocpa Aspareio ) perforrmnoe -schema 3. DROP Xopriyron Atkaigpatog, DROP aTov Xpriotn
. j sakila O GRANT Xopriyron Atkaigpiatog, GRANT aTov XprioTn
1]t Anoxaraotoon Aviypagy - test Wrererences Xopriynon Atkaiipotog REFERENCES aTov Xpriotn
1~; Katdhoyor world T. INDEX Xopnynon Akaipatog INDEX aTtov Xpnotn
T.ATER Xopriynon Atkaiwporog ALTER aTov Xpnotn
WorearETWPTA . Xopriynon Atkaiwpotog CREATE TMP.TABIE oTov XprioTn
Noyapiaopoi Xpnotav T’ LOO-TABLES Xopriynon Atkaiwporog LOO-TABLES aTov Xpriotn
t\create. view Xopnynon Atkaicpotog CREATE.VIEW gTov Xpriotn
T. SHOW.Vffw Xopnynon Atkaiipotog SMOW.VRW gTov Xpnotn

T. CREATEROUTINE  Xopriynon Atkaigpotog CREATE.ROUTWE oTov Xpnatn

, tleios T+, ALTER ROUTINE Xopnynon Atkaiwporog ALTER ROUTINE oTov Xpnotn

. Néog Xpriatng

T EXEUTE Xopnynon Atkaiiuarog EXEQUTE oTov Xpriotn
EVENT Xoprivnon Atkauwpiarog EVENT otov Xpriotn
T TRIGGER Xopriynon Atkatdpatog TRIGGER otov xpriotn

‘EXOUUE TIAEOV OAOKANPWOEL TNV dNUIOUPYIO TOL XPHOTN KOl ATIOUEVEL I EYKATACTOGN
NG TAATEOPUAC. MPoNyouuEvwe EiXOpe KATERAOEL TOV @QAKEAO E€YKOTAOTAONG TOU
Moodle o omoiog¢ Ppioketal e pop@N «.zip» , OPXIKA Ba xpelooTEli va Tov
OTIOCUUTIIECOLPE. Emelta 6a avtlypAd@OUUPE TOV OTIOCUUTIIECUEVO (QAKEAO OTOV
PAKEAO TIOL €xel NN dnuiovpynOei péoa otov PAKeAO Tou Apache Kal €xel Ovoua
"htdocs". EipaoTte TAEOV €TOIUOL VO dNUIOLPYNCGOULPE TNV OIKN HOC TAATQOPUA. Oa
avoiéoupe omolovdnmote browser emBuPOUUE Kal TIANKTPOAOYOUUE TNV TOPAKATW

olevBuvaon http://127.0.0.1/moodle.
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ITnv TPWTN EIKOVO TIOL EPEOVICETOlL ATAITEDL va  EMIAEEOLPE TNV YAwood
eykataotaong euei¢ Ba emAé€oupe ayyAlkd, a@ol TO pABnua Tou BéAoupe va
ONMUIOLPYNCOUPE ATIELOVVETAL 0 OAAOBATIONE, WOTOCO OTIC ETIIAOYEC LTIAPXEL KOl N

EAANVIKN yYALOaoa.

ifnoodle

2TO OUECWC ETMOPEVO Prua NG EYKATAOTOONG YIVETOI OUTOUATO €AEYXOC OTIC
puBuicelg Tng PHP, amapaitntn mpolnobeon yia va CUVEXIOTE N EyKATACTAON €ival
va ep@avioTel ge OAa Ta Tedia n AéEn  "Pass". Zuveyxi(ouue motwvrtag "Next" oto
gemopevo Brpa omou dnteital emiBePfaiwon yia TV dladpoun eykatdactaong. Oa
O(PF)GOVUE TIC TIPOETIAEYUEVEG OIAOPOUEC.

MapaKATW OTIWE @AIVETAL KAl OTNV EIKOVA TIPETIEL VO GUPTIANPWOOUUE TA CTOIXEID YO

v Bdon omou Ba eykataoTabei aut Tou dNUIOVPYNCAUE VWPITEPA.

ifhoodle In*lallation
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2TO €MOMEVO OTAdIO apXilel Evag KOKAOC EAEVXOU pubpicewv Kal eMIBERAIOTEWV. ITNV
ETMOYEVN 000vVN eMIBERBAICVETAL OV 01 PUBUICEIC TOL server gival 0pBEC. AUECTWC HETA
nteitan emiBePfaiwon TNC yAWOOOC €yKOTAOTOONG Kal EMEITA Ba xpelootei va
amodexBolpe TOUC ATIAPAITNTOUC OPOULC YIA VA TIPOXWPENOOUME. TN CUVEXEIO KAl
OTIWC PAIVETAL TNV TIAPOKATW EIKOVA, YivovTal KATIOIEG PLUOBUICEIC YIO TNV TTAATPOPUO

MOG, aUTO €ival iow¢ Kal TO TIIo XPovoBOpo aTAdIo yia TNV d1adIKagia 0OAOKANPwanC.

» IMTMMKMVMMEMIIM >»-**. >*.«

AIM*UOCM

p*KmMimu

Otav TeAElWOEl auth n OladIKagia, TIPETEL VO EUQPAVIOTEl TO TAPOAKATW HAVLUO
«Database was successfully upgraded» wote va BeBatwBolue OTI OAA €yIVOV 0WOTA
Kal va guvexioovpe. AKpIBwE n idla diadikagia Ba akoAouBnBei kal ota emopeva
BApaTa auti T @opd yia TNV pubuion twv «module tables» , «plugin tables» ,
«upgrading database» , «Blocks» kal BeBaiw¢ pe TNV OAOKANPWGN TNG KABEUIAC
dladIkaoiag eu@avideTal To avaAoyo HPAVLHA ETITLXIOG OAOKANPwaonG. Otav Aolmov
KAgiggl autog 0 KUKAOG puBuicewv gu@aviletal n mapakdtw o060vn otnv omoia Ba

yivel n puBuion tou Aoyaplacpol tou administrator.

Sotiup BTerean Slow B¢ < taprv
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Aivo TIpIV TO TEAOC €XOUME TNV dUVOTOTNTA VO OVOPACOUME TN GeAida pag Kal va

TEPIYPA@OUUE av BEAOLPE PE TI Ba agxoAeital.

ftnSlefacAdmlmslvanon:I Q)

<- Eé J] 127.0.0.1/moodle/admin/setijngsphp

O Users

a Courses

Q Grades

D Location

°  Language

O Modules

°  Security

a Appearance

& Front Page
« Front Page settings
mFront Page rotes
mFront Page backup
mFront Page restore
mFront Page guestions
mSfieMes

d Server

O Networking

D Reports

CI Miscellaneous

Admin bookmarks
bookmark this page

TéAog! HmAaT@Opua gival EToiun.

FuHsite name  stekos

Short name for site (eg stekos
single word)
stiortname

Front Page Descnption ¢ « *,

* x

Pwh bod,

13

jiupoQ

m »il* [Size v Ta ~

Front Page settings

Z iml3 b/ Ds
O0O*>£! < ®

This desalption ofthe site wiHbe displayed on the front page

Frontpage L*t ofcourses 0
v K 0
J3

< Jem>«

maamm

Mag eg@aviletal TTAEOV 1 OPXIKI YA GEAIdA TNV OTIoia PUTIOPOUME VO SIOHUOPPWCOULME
OTWC eMIBLUPOLUPE. Twpa EXOULUE OAA TO JIOBECIUO EPYOAEIO OTO APIOTEPO KOUUATI
NG oeAidaC¢ WOTE va dNUIOVPYNOOUVMPE TO PABNUA PaCg, TA SIKAIWUATA TWV XPNoTwy,
Ta group, Ta forum Kot TTOANEC AAAEC puBpicelq. To TPWTO oL Ba KAvouue gival va

aVERACOUPE TO EKTTAIOEVTIKO ULAIKO TIOU a@OpA aTnVv «Eloaywyr] ota Aiktuo.

4 C 1 12001

Eisagwgh sta Diktya

People E
J Participants

Activities E
X Forums

Search Forums B

a,i
Advanced search @

Administration B
K Tumediting on

11 Settings

39 Assign roles

= Grades

9 Groups

.. Backup
Lt:?:;t;re

eports

Questions

?D »es
Profile

Courses
t> Etsagwah sta Cdchva

1

2

3

Topic outline

X news tooim

£ Fooimi
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Ywj ** P99d n * s,el'08 Dachw* aogoui 4
@ Switchrdeto

0 [JTumediting or

Latest News

Add a new topc
(No news has been posted
yet)

Upcoming Events a
There are no upcoming

events

Go to calendar
New Biert g

Recent Activity
Activity since Saturday 1
Jure 2013 (238PM
Full report. of recent actMty
Nothing new since your last

login



2.6 Alaveiolon Kal dloalop@wan TTAATEPOPUOG

Ze OUTO onUEio WC JIOXEIPIOTEG TNEG TTAATEOPPAC KAl OVTAG Ol JOVAdIKOi TTOU £XOUME
SIKAIWPATA OAAaYywWV pubuicewv, Ba apxicouue Tnv dlauOpEWaOn Kal Tnv dlaxeipion
NG MAAT@OPUOG Pac. Ta dlabeaipa epyaleia mou €XOLHE OTO XEPLO Pag PBpiokovtal
oTNV OpIoTEPN HEPIA TNG OeAidag pag. AuTO mou Ba kKdavouue apxIK& eival va
ONUIOUPYNCOUUE TO VEO Hag PAaBnua. Ta Tnv dnuiovpyia Habnuatog Ba emIAEEOLE
otnv otiAn «Site Administration» v emAoyr] «Courses» kol £meita «Add/edit
courses» OTIWC @AIVETAL KAl 0TNV EIKOVA.

You an togged mas Stsbos Diandakis (I
Stellos Erlish

Main Menu

m X o Available Courses T >amace~|
InUoduction to Networks urts/SM Description
(3) ‘Man.ai.n, X4- +
Site Administration
8f. X+ Calender
= Notifications W X *-t
O users
® Courses By November 2013
- AUdreon couiscs Sun MocTue Wed Thu irl
- Enrolments
mCourse default settings 3 45 9 7 8
- Course request 10 1112 13 14 15
= Backups
O Grades 17 ial19120 21 22

ci Location 24 2525 27 28 29
3 Language

co Modules

co Security Blocks

ca Appearance Add P
ca Front Page

co Server

Co Networking

co Reports
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ApéowC PETA Ba pag egu@avicel TNV MOPOKATW €IKOVA 0TV OToia Ba Tpémel
UTIOXPEWTIKA VO OVOMACOUMPE TO MABNUA pag KAl va dwWooupe Hia de0TEPN TIIO
olVTOUN ovopagcia. ETIMTAEOV €XOUUE OPKETEC ETIIAOYEC (WOTE VO JIAUOPPWCOUUE TO
padnua. MmopolYe va KAVOUUE Mia oUVTOUN TIEPIyPA®R) TOU pabniuaTog, va
EMIAEEOLPE TNV OIATAEN TwWV HOABNUATWY, va BE0OUUE nUEPOPNVIEC Evapeng Kal
EYYPOQPWY, VA dNUIOVPYNCOUUE group Habntwv, va opicouye TNV d1aBeqIPOTNTA TOL
MOONUATOC KAl VO HPETOVOUACOUUE TOUC POAOUG Xpnotwv. OAa autd BePala eival
TIPOQIPETIKA £KTOC TN OVOUACiag TOU PHOBAPOTOC TIOL €ival UTIOXPEWTIKN.

stelios vou @E8HIn aa Skeitos Diandakis 0
Stelios » Administration » Course categories » Add a new course

Edit course settings
General

Category @ IM«ceHan.ousjT)
Fullname' ¢  introductionto Networks
Shortname* @  fi—* a0l
Course ID number @ £

Summary @
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ISethi

Epooov puBuiocoupe TIC €MIAOYEC COU@WVA HE TIC €MIOUMPIEC POG TATAUE «Save
changes» waOTe va ATOBNKELTOUV Ol OAAOYEC KOl VO OULVEXICOUPE TIOPOKATW OTIOU
EY@AVICETAL N KOPTEAO TNC €KXWPNONC OIKAIWHATWY OTOUC XPNOTEC Kal LOTEPA
MTTOPOUPE VO aVEBACOUPE TO EKTTOIOEVTIKO HAC LAIKO. H dladikaoia Tou TPETEL va
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OKOAOULBNAOOULWE gival ATIAN, A@OL N TAATEOPPO Pag KaBodnyei Pe TIG ETIAOYEC TIOU
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«Link to afile or web site» 0w @aiveTal TTAPAKATW.
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€va XWpo oulnTroewv dnAadr OTOU XPNOTEC HE KOIVA EVOIO@EPOVTA  UTTOPOUV va
TOTIOBETACOULV TIC ATIOYEIC TOULG TIAVW CE VA 1) TIEPICCOTEPA BEpATO.

Ma v dnuiovpyia Tou Forum Ba emIAéEOLPE OTO KUPIO PEPOC TNV Oelld oTAAN TNV
OMWVULUN €TIAOYN OTIWC PAIVETAL KOl TIAPAKATW.
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ovopa oto forum kKoBw¢ emiong Kol pio TeEPIypa@r. MpoalpeTIKA PmopoluE va
oAAa&oupe TIC puBpicelg ota umoAoima Tedia oTa omoia  eg@aviletar éva
XOPOKTNPIOTIKO KITPIVO £PWTNUATIKO. ATIOONKEVOUPE TIC OAANAYEC Kl ETIIOTPEPOUME
OTNV apxIK geAida.

General

Forum name*  Forumj

Forum type ¢ standard torumtor general use Q
Forum introduction* ¢
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Path: body

Force everyone to be subscribed? ¢ n0 {g
Read tracking for this forum? ¢ | Opbtmwi[7]

Maximum attachment size ¢ sookb 0

TéNOC, KAOe OIAAEEN Ba guvodeDETAI OO €va quiz WAOTE VA €XOULV Ol EKTIAIOEVOUEVOIL
™ duVATOTNTA AUTOOEI0AOYNONG MECW MIAC OEIPAC epwTAoewy. Ta Tn dnuiovpyia
TOU quiz Ba €MIAEEOLPE OTNV AVTIOTOIXN OTNAN WE TO forum TNV opwvLPN ETIAOYN.
TNV CLVEXELD eP@avideTal N 066vn dnuIoLPYIOG quiz TIOU TO HOVO LTIOXPEWTIKO TIEDIO
gival n ovopacia Ttou. Mapakdtw otV 000vn ULTIAPXOUV OPKETEC ETIAOYEC KOl
puBuiocelg TIC oToieC YTOPOLYE va AANAEOLUE TIPOAIPETIKA. Mo TTapAdEIyUa EXOUMPE TN
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ALVATOTNTA VA OPICOUUE XPOVIKA TIEPIBWPLIN TIOU O@OopPOoUV T SIAPKEID TOU quiz, va
SIOUOPPWOOLE TN SIATAEN EUPAVIONG TWV EPWTACEWY, VO TIEPIOPIGOVHE TO TIANBOC
TIPOOTIOBEIV OAOKANPWONG TOU quiz, KOBWC €£Tiong KAl va pubuiocoupe AAAEG
TIAPAUETPOLE TIOU a@OPoUV TNV ac@dAsia, To feedback kal GAAA. MePIKEC aATIO TIG
TOPATIAVW PLBUICEIC PaivovTal OTNY TIOPOKATW EIKOVA.

Timing
Openthe quiz ® ;191 1 |Nowember -1 12013;~| 123|-1 1os;- 1 m Disable
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Display
Questions per page ® Unlimited [*]

Shuffle questions ® _[tO ld
Shuffle within questions ©  yeg3

Attem pts

Attempts alowed © Unlimited *
Each attemptbuilds onthe last© Ny H

Adaptive mode © Y@

Grades

Grading method © Highest grade 3

Apply penalties ®  yeg[3
Decimal digits in grades ® ~ 2()

A@oU eTIAEEOLPE TIC €TIBUPNTEG pLBPicEIC aTTOBNKEDOVPE KAl TTAEOV OTNV OPXIKY)
pog Ba ep@avicetal pyadi ye tnv diaAeén kal to forum, kail To évoua Tou quiz. Mo va
apxicoupe va OIOPOP@PWVOLHE TO quiz Ba TO EMIAEEOVUE KOl QUTOMOTA Ba pOC
EYUQOAVIOTEL N TTAOPAKATW 000V N oToia XwpileTtal g dUO HEPN. ZTO APIOTEPO HEPOC
Ba eygavicovtal ol EPWTACEIC TTOL Ba dnuIoupPyroouUE Kal oTo &g YEPOC PpiokeTal
N «TPATELA EPWTNOEWV» KAl Ol ETIIAOYEC TIOU £XOUME YIO TNV dNUIOLPYIa EPWTITEWV.
Ao 1o Tedio «Create new question» PYTTOPOULE va SIOAEEOUE TOV TUTIO TNC EPWTNONG
TL.X. TIOAATIAAG ETIIAOYN G, OWOTO-AAB0C, AVTIKTTOiXIoN K.q.
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Introduction Networks YouMllogged n K Stelws Diandekis
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Current Category Defaultfor Course Fudname 101 (12) BJUse This Category
Save in Category Default for Course l-ullname 101 (12) -1
Question name* i]

Question text (D

Trebuctnet o bpl) H . Q lang[71 » / U_¢ “x
mmma ,nv' E=afei®% —p« - BN@™Npl<> 0

Ina ring network:

IPatht
(THE)

Format (£ HTML format

Image to display o images have been uploaded to your coirse yet
Default question grade* —~n ?I_

Penalty factor* <5) I*r 1

General feedback (f>

70  TEI MEAOMONNHZOY - £XOAH TEXNOAOIIKQN E®APMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHX T.E.



EmmAéov  €xoupe TN OUVATOTNTO VA OVOKOTEVOUPE KABE POpa TNV CEIPA TwWV
ATIAVTINCEWY, VA ETIAEEOVUE TTOOEC Ba €ival Ol OWOTEC ATTAVTINCEI( 08 KABe €pwWTNON
Kal va opiocouphe TOv TUTMO apiBunong twv amaviioewv (mx. 1,2,3, - ab,c). Zta
TOPOKATW TEdia Ba LTTOBAAAOUUE TIC LTIOWNQIEC OATIAVTHOEIC KOl YO KABE 0waoTh
anavtnon 8a mpémel va emiAe§ovpe oto Tedio «Grade» mooooTo 100%.
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Answer Only the computer with the tally can transmit data
Grade j100 % 71
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Grade Non# [il
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OTOv TEAEIWOOUPE PE TNV LTTORBOAN TWV ATIAVTNOEWV ATIOONKEVOLUE TIC AAAAYEC Kal
auTOHOTO yupidoupe TiowW OTNV «TPATE(O EPWTNOEWVY». TO POVO TIOU OTIOHEVEL VO
KAVOUUE YIO va TTPOCOECTOVPE TNV EPWTNON OTO quiz, €ival va TNV €MIAEEOVPE Kal va
TIOTACOULHE TO TANKTPO «Add to quiz», £€Tol Ba dOUUE TNV EPWTINCN VA UETAPEPETAL
OTO apPICTEPO PEPOC TNG aeAidaC.
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Av €TIOLPOVPE va dOUUE HIO TIPOETIICKOTINGN TOU quiz, ETIAEYOUHE OTIO TIC TEGTEPIC

KOPTEAEC TNV ETIIAOYI «Preview». Topa YTOPoUPE va dOUME TNV TEAIKN Hop®r Tou Ba

£XEL TO quiz.

Introduction Networks

Stellet r Netoi » Quizzes » Multiple choice Quiz1 Attempt 1

Preview Multiple choice Quiz 1
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Choose one answer a Onlythe computer with the tally can transmit data
b There are too manytallies in a ring
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e Two computers can send data at the same time
1submit 1
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€IKOVA TIOL Ba £XEl N TAATEOPUA Pog Ba ival N mTapaKATw.
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KEDPAAAIO 3

Ze OUTO TO KeEQAAOIO yivetal mOpABson Tou eKMAIdELTIKOU UAIKOU TIOU 6Ba
XpNolgomoindei yia TIC avayKeC HaBruato¢ Tou dnulovpyrnoaps. AKOAouBoULv ol
OIOAEEEIG OTIWC AKPIBWG €XOLV AVEREL OTNV NAEKTPOVIKI MOG TTAATOOPHA.

3.1 Introduction to computer networks

Awagavela 1

"Introduction to Computer
Networks"

Multimedia lecture: Introduction to Computer Networks and Communications
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Awagavela 2

Contents

« Utility of networks
« Network concepts
* Types of networks
« Network technologies

In this introductory section, we will look at some general things for networks.

Firstly we see the utility of networks in our daily lives.

<Then we will give certain definitions for some basic concepts of networks.

*Thereafter we will see the classifications of networks that used nowadays.

eFinally we make a short reference to some of the network technologies that occupy

the engineer's networks.

Aagdbvela 3

AOYOC'YTIapENG
Eyopk

<Computer networks play one more critical role in our lives. Through them we have
greatly simplify different processes of everyday life in many and varied fields.

eIn a home network can share text files but also various services multimedia, as for
example to have a music library or a movie file.
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«Also we can have access to a printer or scanner.

eIn a public service we can overcome some level of bureaucracy through the
interconnection of the various services. It also becomes easier the geographic
independence of services and the provision of physically consists of a terminal
belonging to a network rather than a building with full infrastructure

<Perhaps the most representative example of such a change is the evolution of the
banking service.

<Previously we had many branches where for an undertaking should have telephone
communication between them and the service was through counter. Now we now have
ATMs everywhere which is connected to the company network and the service has
gone to much more comfortable conditions, spatial and temporal.

Alagavela 4

Information

tlc“f‘; S8
y )))

The main purpose of communication networks and computer networks in particular is
the transfer and sharing of information. Specifically in computer networks this
information can be:
edata (for example

3 site,

ethe executable file of an application,

edata from an ssh session to remote control a machine

edata from a remote connection to a database or

«in the previous example, a banking transaction data
evoice (eg atelephone Voice Over IP (VolIP))
esound (eg, for listening to internet radio)
evideo (eg for video conference or simply view multimedia messages from a remote
site)
eimage (eg transferring images from various internet sites on the local computer)
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Awagpavela 5

Kavoveg

Protocols (TCP, UDP, DNS, ARP)

( P J ( uDP i ARP ]
Protocol stack (OSI, TCP/IP)

/App"mum ; Application Layer
Presentation / ~Transport Layer)
Session /

Transport Network Layer
Network
Datalink [ Link Layer

Physical

<Communication within the network is done by following certain rules. These rules are
called protocols.

*You need the combination of protocols in order to describe the function of a network.
«This combination is called a "protocol stack" (Protocol Stack).

eEach network is characterized by the protocol stack that used.

Nowadays the most famous stack is TCP / IP stack that uses the Internet.

Ala@dvela 6

What is network

Example 3 é

*We can now dare to give a definition of what is ultimately a computer network, (click)
<Definition: A computer network is a group of interconnected computers and other
devices, which are working together, with specific rules may be split or create new
resources, both hardware and software, (click)

76  TEI MEAOMNONNHZOY - XOAH TEXNOAOTIKQN E®APMOTIQN
TMHMA MHXANIKQN MAHPO®OPIKHX T.E.



eExample 1: Having 2 computers in one network one can use the printer that is
connected to another (here are sharing hardware resources), (click)
eExample 2: The two computers can make a video-conference (creation of new

resources)

Awagavela 7

Computer Networks

 Topology

» Geographic range

Networks can be classified by certain characteristics. The two most famous
classifications is the topology and size.

Alagaveia 8

Topologies

*Bus
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«In this topology, we have multiple computers that are connected to a common
medium, a cable that has a beginning and an end. (click)

At the ends of this cable entering the so-called "terminator".

<To connect a computer to the bus should be inserted in the cable.

*Networks of this type had previously used because of their low cost.

«Basic negative of this topology (click) is that in case of damage to the central
cable, the network drops.

Alagavela 9

Topologies

*Ring
«In this topology, the network elements are connected on a cable that forms a
ring, and thus has no beginning and no end.
And here we have the key negative than a damage to a main cable (ring) is
enough to throw the whole system off. (click)
The communication between computers becomes with a token which goes
one computer to another, (click) with specific and stable order.
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Awa@avela 10

Topologies

oStar

«is the most common topology nowadays, (click)

eIt has a central location, usually a switch or a hub or even a router, which are
directly connected all the computers in the network, (click)

«In this topology, it is extremely easy to add and remove a computer.

<Also the only way to drop the network is to bring damage to the central switch,
which can also be treated relatively easily just replacing it..

Alagadvela 11

Geographic range

LAN

- Local Area Network

« Level of building or some buildings

» Speeds from 10Mbps to IGbps
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Geographic range
*The second major classification of networks are compared with the size of the area
they cover, (click)

<L AN.
«In the first step we have the LANSs, Local Area Networks or LANSs, (click)
The size of a lan is such that it can cover the needs of a relatively large building.
For example LANs have now in our homes and our jobs. The distance may be
spaced from one host to switch, cable utp category 5 and without intermediate
amplification is approximately 80 meters, (click)
<A key feature of LAN is a high speed data exchange, which nowadays is either
100Mbps or IGbps on wired case and 24Mbit for wireless (wifi).

Alagavela 12

Geographic range

MAN - Metropolitan Area Network

« City size I I I

* Lower speed than LAN

*MAN

A\(L.

AWAN

«Shortly after we have the "metropolitan area networks" or Metropolitan Area
Networks or MANS, (click)

A MAN may cover a campus or an entire city, (click)

eHere usually the transmission rates are more limited, (click)

Examples of MANSs is the network of the National Technical University in
Athens and also the AWMN (Athens Wireless Metropolitan Network).
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Ara@aveia 13

Geographic range
WAN — Wide Area Network

ofer lopgdistaqce
WAN
*They start faym low speed

*WAN
«The WANSs or otherwise wide area networks are networks that span a very
large area, (click)
*The speeds are clearly smaller than the LANs and MANSs. (click)
Wide area networks are networks of providers internet, the school network
(sch.gr) and other networks that usually belong to large organizations (eg
GEANT).
*These networks often use leased lines to operate. The speeds of these lines
starts at 16 Kbps, (click)
<Finally comes the concept of the Internet, which is practically a combination of many
WANSs together, so they can each have access to another. The most famous is the
INTERNET.

Awagavela 14

81 TEI NMEAOMONNHZXOY - ZXOAH TEXNOAOTIKQN EPAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



Networks today

* ISDN / B-ISDN
*xDSL

* Fiber

*VolIP

* IPTV

Afterwards we will give a small analysis of some technologies of network that are
important in our days, either because of their function or because of their possibilities.

82 TEI MEAOINONNHZOY - XXOAH TEXNOAOIKQN E®APMOIQN
TMHMA MHXANIKQN MAHPO®OPIKHZ T.E.



Awa@avela 15

ISDN / B-ISDN

* Integrated Services Digital Network
» Integrated Services Network (voice and data)

* Basic speed 144Kbps (2 * 64Kbps + 16 Kbps)

*ISDN/B-ISDN
*Nowadays computer networks have essentially come into our lives, (click)
*The first step was the introduction of ISDN (Integrated Services Digital
Network) and Broadband ISDN (B - ISDN) which was the first real attempt to
understand the telephone network as something rather than just voice.
*With ISDN we had for the first time the concept of integrated service network.
*The basic services can provide are:

stransmission of voice, video, text, and video simultaneously, (click)

*The base speed of isdn is 144Kbps (two channels B of 64 Kbps data and a D of
16, for the control of the line) of which exploitable are the 128 (namely the 2 B).
«Besides the basic access, isdn can use multiples and when it' going to serve the
most demanding applications.

Alagavela 16

xDSL

Digital Subscriber Line
*DSL in high frequencies
* Short distance user - provider
*Many kinds of DSL
*VDSL2 in 250 Mbps

*aDSL2 for Greece i —— ——
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<The technology DSL (Digital Subscriber Line), which is now in almost every house,
gives us the ability to have very fast internet access.

<The main advantage is that it uses the existing telephone infrastructure, (click)

*The classic telephony and DSL use different frequencies on the same copper cable that
connects telecommunication provider by the end user, (click)

«On the other hand, the main disadvantage is the relatively short distance you can
cover. The end user can be within 5km from the center of the telecommunication
provider (DSLAM).

eThere are many types of DSL, the most basic distinction is whether the line is
symmetric or not, namely whether the subscriber has the same download speed and
upload to and from the rest of the network.

*The speeds that can be achieved is up to 250 Mbps downstream and upstream for
VDSL2.

«In our country the most widely available is the aDSL2 providing speeds up to 3.3 Mbps
for upload and 24 Mbps for downloading.

Alagavela 17

Fiber
FTTP
* Optical signal
*No electromagnetic interference
* Higher speeds
* Much longer distances

The last mile

&

«Optical fibers.

<The basic modulation of this interesting technology is that we use optical signals
rather than electrical. This makes it infinitely more resistant to electrical interference
and parasites, (click)

*The speeds we can achieve are much higher than these in the conventional
technology that is based on copper.

*The optical fibers in contrast to the various embodiments of xDSL have and another
advantage, they can cover much greater distances decently.

<Themes covered a comparison:
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ethe existing technology aDSL in Greece impose that the maximum distance of
the final subscriber from the nearest center should be of the order of 5 km,
eunlike the technology of optical fiber having an amplifier to amplify the signal
every 20 kilometers.
Now several telecommunications providers of the abroad have large fiber networks
(Fiber To The X), which is closer and closer to the end user by replacing slowly the
copper and the coaxial cables cables that they cover the end of the path (last mile ).
Specifically we have:

eFiber To The Node. Optical fibers reach to a relatively nearby point (a little
more than 1 km) to the end user, leaving the last mile technologies copper or
coaxial cable
eFiber To The Cabinet. As before, but here the last mile is less than 300 meters.
eFiber To The Premises.Here the fibers reaching the building of the subscriber.It
isivided into
eFiber To The Building. Longer fibers reaching the building users and
then access shared with traditional means.
eFiber To The House. The optical fibers arrive at the home of each
subscriber. This technology is a distant goal and it is this that gives the
maximum speed of data exchange.

Awagaveia 18

Voip

Voice over IP

e Telephony over the network data

ePackets with voice data

«The Voice over IP (VOIP) or otherwise internet telephony is a group of protocols that
provide telephony via the Internet resources instead of traditional phone system,
(click)

eIt is a continuation of the principle introduced widely isdn.

*The VolP based on network data and through this creates the conditions for the
existence of a telephone service that has nothing to envy (and even overcomes) the
classical telephony, (click)
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The communication is done with information packets that are routed to network with
other services but with specific priorities as well as the requirements are much
different.

Alag@aveila 19

IPTv

Triple Play
* Telephony
* Internet

i [
&

TV via the data network

Interactive services ~,
Function with limited - S B &

resources

7

eIn recent years, it has begun to enter our daily lives the so-called triple play.(click)
*Which is a package of 3 telecommunications services:

<Telephony

eInternet

IPTV (click)
In the IPTV the signal of the TV doesn't come via a wireless antenna or satellite, but
through the network IP. (click)
<The main advantage is that it needs no special infrastructure at the subscriber, a single
Set Top Box and a adsl modem / router with a broadband connection are enough.
*The television signal as before and the VolP flows through the network IP. (click)
<The IPTV can offer very interesting interactive services to the subscriber.
eFor example, we can choose what we will see from a library of films, but also to pay a
bill through our TV. (click)
*The speed that are required to operate the IPTV is not prohibitive, even for DSL lines
underperforming.
eIndicatively we can say that an HD movie can be viewed via a line 8 Mbit.
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3.2 OSI AND TCP/IP

Alagaveia 1

A Multimedia Lecture on the subject of:

"OSI and TCP/IP"

A Multimedia Lecture on the subject of: OSI andTCP/IP
Alagdvela 2

OSI Model Overview

OS| Model Overview
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OSI Model Overview

* The OSI model was created in 1984 to enable companies create
software and material that can cooperate with other companies.

* The OSI was the basic one that defined communications in a
network.

* The process of data exchange between computers has been divided
into 7 stages.

* The OSI 7 stages are more manageable

As the use of computer networks is ever-increasing, more and more hardware and
software companies have become involved. For the cooperation among all the
different hardware and software systems to be feasible, a certain protocol had to be
created which companies wanting to be compatible with others had to comply with.
This protocol was created in 1984 by the ISO organisation (International Standards
Organisation) and was named OSI (Open Systems Interconnection).

The OSI model classifies a network's functions in 7 subcategories. These subcategories
make up a cluster of 7 different, distinguished layers. Each layer is based on the
immediate previous or next one in order to execute its task. Therefore, it is essential
that there should exist compatibility among these layers, as stipulated by the OSI
model. Each layer executes a certain task, using either software or hardware. Hardware
and software manufacturers ought to comply with the specifications of that certain
model in order to be compatible with other companies in the same local computer
network. It is not necessary for a company to effectuate all 7 layers, but it can simply
focus on only one level if it wishes so. Network card manufacturers usually concern
themselves with the first two layers which they effectuate into hardware.
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OSl Model Overview

OSI Model
[ Application

| Presentation

1

1

[ Session 1
Transport |
|

1

[ Network
1 Data Link j
[ Physical 1

Advantages of the OSI model

« Itis less complicated

* Models are determined between level interconnection
« Itensures the functionality among companies

« Easyto learn

The seven layers of OS| from top to bottom are:
- Physical layer

- Data Link layer

- Network layer

-Transport layer

-Session layer

- Presentation layer

- Application layer

Awagavela 5

OSI| Model Overview

Software layers (

> Hardware layers
Data Link

A
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The first three layers, from 1to 3 are also called Hardware Layers. They are responsible
for the transport and transmission of data in the computer network. The last four
layers are also called Software Layers and are responsible for the correct transport of
data among a network's computers.

Alagavela 6

OSI Model Overview

J7 Application |

[ 6 Presentation J

|5 Session

Transport 1
i<

|3 Network  J

. « Itdetermines electric and physical
(2 Data Link | characteristics
. <1t provides access to the physical
F Physical = means of transport

« Itcreates a 1 and 0 sequence for the
transport of data

The first layer, the Physical one, determines the electric and physical characteristics of
communication. This layer essentially transforms information into electric or light
pulses, which are transmitted through the physical interconnection means. This could
be a cable, optical fibres or even microwaves for wireless links. The same layer is also
responsible for the reception of data from other computers and for the first check of
the correctness of the received data. Data is at this level codified in 0 and 1, based on
the binary system.

Hubs and repeaters operate on this layer.

The characteristics of interconnection related to transfer rates, pulse duration, electric
charge, etc are also defined at this level.

Alagaveila 7
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OSl| Model Overview

17 Application

[ 6 Presentation

|14 Transport

I3 Network

J

e ]

[5 Session ]
]

1

«Creation of data frames

(2 Data Link »Reliable communication between

network devices
11 Physical +Use of MAC address

The second layer, the data link one, is responsible for the creation of the main
communication session among computers using the physical means of transport. With
this form of communication among computers, all the above layers can now reliably
exchange data with other computers. The creation of the communication session is
done with the use of special headers and trailers which are added to data frames
created by the data received from layer 3. The header and the trailer the packet has
include information about the recipient of the packet as well as the sender, the size of
data and correctness check of the data. According to the information in the packet, the
recipient computer can verify if the data arrived properly or if there has been any
vitiation. The data frame created is directed towards level 1 in order to be sent to the
network. Network switches and network bridges operate at this layer. The computer
MAC address is used for the workstations to be recognised. Based on this address, the
network switch, as well as the network bridge, can choose the port to which it can
send the information packet so that it can reach its destination.

Alagdvela 8
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OSI Model Overview

17 Application
[ 6 Presentation
15 Session

14 Transport
«Creation of information packets.

«Addition of headers with the logical
address (IP)

13 Network

j 1 Physical

On the third layer, the Network layer, most of the functions for the communication
among computers take place. This layer receives information packets from the next
level, the 4th and adds headers to the data before they are directed to level 2. This
header is created according to the communication protocol used in layer 3. The most
common protocol at layer 3 is the internet protocol (IP). The headers added to the
packet include the recipient's IP address, the sender's IP address and information
concerning the data included in the packet.
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OSlI Model Overview

J7 Application ]

16 Presentation j

|5 Session ] Creates data segments
1 »Uses different protocols according to
I . Transport Jl the service employed

Network
I 2 Data Link ]

[1 Physical

On the 4th layer, the Transport layer, data acquires its final form so that it can be
transported in the network and be sent to its final recipient. Data is divided into
smaller segments so that it can be transported over the network. A different protocol is
used according to the application or service employed. Examples of well-known
protocols are HTTP, which is used for the connection and transport data from websites
and FTP, which is used for the connection and transport of data from FTP servers.
Headers are used in those packets as well, so that they can be distinguished according
to the protocol the use before directed to layer 3.

Awagaveila 10

OSlI Model Overview

[ 7 Application J

« Distinguishes connection data
*Synchronizes computers based on the
15 Session 1 ..~ . condition of the connection

[ 6 Presentation

J4 Transport ]
i3  Network 3
|’\2/‘DataLink’\3

j1 Physical
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Level 5, the Session Layer, is responsible for maintaining information about the
computer connections with other computers. This information helps distinguish the
data the computer receives from distant computers as well as the computer knowing
the status, active or not, of the distant connection.

An example of such a connection is the Voice Over IP, in which it is necessary for the
devices involved in the voice call to know if the connection is active or not.

Alagaveila 11

OSI Model Overview

[ 7 Application

»Formulate data according to the

[ 6 Presentation o
application used.

[5 Session
[4 Transport

[3 Network

Ol €A i

[2 Data Link 3

[1 Physical 3

Layer 6, the Presentation layer, collects data fro layer 5 and prepares them in the right
form so that the application we use can manage them.

At his layer the data, which has usually been encoded in order for it to be sent to
another computer through the network, is restored to its original form.

Aagdvela 12

OSI Model Overview

Provides access to network services
with the use of certain applications.

16 Presentation |
[5 Session

[4 Transport 1
[3 Network b |
|2 Data Link 1

[1 Physical
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The last layer, the Application layer, refers to the applications we use to connect to the
network resources and the transport of information and data. Applications such aw the
web browser, the torrent client, the mail client, etc belong to this layer.

Aiot<i>avEia 13

OSI Model Overview

Destination Source

| Application Data Stream Application 3
( Presentation . Presentation 3
J1 D' s* " ic
1 Session 31 0w g |C Session ]

Transport 0* D* 0* Transport 3
Network 1 rr o« H T Network
| Datalink !« i T ¥ mmmlfl oo 3

Physical Jnoocioioiononoo00i0io0iQ  Physical 3

Sr

All 7 layers cooperate for the sending or the reception of data to be completed. During
the sending of data, it descends from layer 7 to layer 1. at the recipient computer, the
data performs exactly the opposite movement, ascending from layer 1 to layer 7.

Alagdvela 14

Data Encapsulation
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Data Encapsulation

Aw@avela 15
;;, Application
. Presentation
PD
[Upper Layer Data] Session PDU
Segment
TCP Header |upp.,'u—1y,, Data Transport
IP Header Data Network Packet
CH
— == - Data Link Frame
MAC Header Data C
0101110101001000010 ' Physical Bits

From the moment data is created until it is sent to the physical means, it changes form
as it passes through different layers until it ends up in the form of electric pulses. Every
OSI layer changes the form of data according to the protocol used and then it directs
the data to the next layer in the new form. The data is usually divided into smaller
segments and are given a header and a trailer with additional information. An email
must go through the following stages to be sent over the network:

Magdvela 16
e ; Application
E 2 Lt PDU
| Upper Layer Data I Session
Segment
TCP Header |Uppor Layer Data l Transport
1P Header Deta Network Packet
LLC Header Data C! Link o
MAC Header Data C!
0101110101001000010 I Phyelsal Bits

The user composes the message in the email application. This application works at
layer 7, the application layer. In order for the sending of the message to be completed,
it must be formulated in data that can be transported through the network.

Aagavela 17
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S
Segment
l———l—* T port
(> | TCP Header |Upper Layer Data 1ans

PDU

IP Header Data " Packet
LLC Header Data
- Data Link Frame
MAC Header Data C

M Physical
0101110101001000010 - Lt

The main change of data happens at layer 4. the data is divided into smaller segments
according to the communication protocol to be used at layer 4, the transport layer. The
email service uses the TCP protocol (Transmission Control Protocol). Each segment is
called data segment. A header and a trailer are added to each data segment which
contain layer 4 information that the recipient computer will need to know. In the
specific example, apart from the size of the data recorded in the packet header, the
port number of the service we ask to use is also recorded. The email sending uses port

number25, as defined. The data packets that have now been created are directed to
layer 3.
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|2 ! Application
Presentation
PDU

l Upper Layer Data I Session
‘ Segment
ITCP Header |Upper Layer Data I Trage

— 1P Header Data Network Packet
LLC Header Data C
Data Link Frame
MAC Header Data C

| 0101110101001000010 . P Bits

At layer 3, the data is put in packets of the IP protocol together with the necessary
headers for layer 3. These headers include the logical addresses of the sender and the
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recipient computers. Based on the information in the packet header, these packets can
be transported from network to network until they reach the final recipient. The data
packets are directed to the 2rd layer, the physical interconnection layer.
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B Application
% Presentation
PDU

Upper Layer Data Session
Segment
|TCP Header |Upper Layer Data l Trmpor

P Header Date Network Packet
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X = & Data Link Frame
MAC Header Data C!

P
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At the 2rd layer, its material part has the task of placing the data packet of the 3rd layer
in data frames, together with the necessary header and trailer. The data frame in no
other than the ethernet packet used by ethernet networks. The packet header includes
the sender's and the recipient's MAC addresses. The packet trailer includes CRC data
for the validity check of the packet by the recipient. The data is now ready for sending
and is directed to the 14 layer.
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| Application
PDU
Upper Layer Data | Session
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The data at his layer, the physical layer, is prepared to be sent from the physical means
to the recipient. According to the means used for networking, the data is transformed
into electric pulses or electric light.
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When the data arrives at the recipient computer, the procedure is repeated in the
reverse order. As the data ascends the OSI layers from the 1s to the 7th it changes
form. The header and the trailer are removed at every layer the data ascends. In this
way, the data gradually return to its original form, so that we can see it, at layer 7,
using the relevant application.
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Ethernet/IEEE 802.3

The Ethernet networking protocol was created in 1972 by Robert Metcalfe at the Xerox
research centre in Palo Alto. In 1982, the IEEE organization created the standard for the
Ethernet protocol, based on Metcalfe's work. It was then that academic and corporate
networks started using it. Its main advantage is that it supported different protocols,
such as IP. At the same time, another 2 protocols for local computer networking were
created, the Token Ring by IBM and the FDDI. These two protocols have been replaced

by the Ethernet protocol.
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I

Server.‘ 10Base2—Thick Ethernet
,’ [ & 10Base5—Thick Ethernet

L
1| | §&—40BaseT—Twisted Pair
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The Ethernet protocol defines how a network's devices will be connected and how they
will communicate on a local networking level. The protocol includes the hardware, the
software and the wiring for this connection.

All computers and devices are connected to a common transport medium. This type of
connection defines that there will have to be specific rules for the uses of the medium
and the sending of data. All connected computers and devices have to comply with
these rules for the proper operation of the network to be ensured.

Ala@avela 24

CSMA/CD

* When 2 or more workstations send
data simultaneously, data collision
occurs.

+ The CSMA/CD is used for data
collisions to be avoided.

By definition, only one device can send data over a physical means any given moment
in order that interruptions are avoided. The solution Metcalfe gave was a specific
algorithm called CSMA/CD - Carrie Sense Multiple Access/Collision Detection. This
algorithm determined how the transmission of data in the network will be done.

A computer that wants to send data would have to check the physical means to know if
there was already data sending from another computer. If no other computer was
using the network, then the transmission of data would be done freely. If more than
one computers noticed that no one was using the network, then they would all try to
send data simultaneously. This would result in data collision. The algorithm determines
that when data collision occurs, the computers responsible fro the problem would have
to immediately stop the sending of data and try again at a random time interval.
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MAC Layer - 802.3

6 2 Variable 4

Ethernet Il

S|

uses “Type”

here and

does not use
Vendor 802.2.

assigned

assigned

MAC Address

Communication between stations is established based on MAC addresses. This address
is embedded in network devices as well as NICs - Network Interface Cards that
computers have. This address consists of 48 bits of information. The first 24 bits
determine the card or device manufacturer, and the rest 24 bits define a unique
number for each device or card. In this way, the manufacturer can be identified and the
uniqueness of each MAC address be ensured.

Each piece of information the 2rd OSI layer receives is transformed with the addition of
the header and trailer so that a proper Ethernet packet is created. The fields that exist
in such a packet are:

Preamble: This field includes bits for the proper tuning between the recipient and the
sender.

Destination Address: The recipient's MAC address.

Source Address: The sender's MAC address.

Length/Type: Depending on whether the Ethernet version is 802.2 or 802.3, this field
contains the total size of the packet or the protocol type of layer 3.

Data: The data as received from layer 3. Depending on the type of the physical means,
there is limitation on the data size. Usually, the maximum data size is 1500 bytes.

Frame Check Sequence: It contains the value of the CRC algorithm for the packet
recipient to be able to verify if the packet was altered during transport.
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Ethernet Protocol Names

Some Typical Media Bandwidth Max. Physical
Distance

50-Ohm Coaxial Cable 10-100 Mbps ~ 185m

(Ethernet 10BASE2. ThinNet)

50-Ohm Coaxial Cable 10-100 Mbps  500m

(Ethernet 10BASES. ThickNet)

Category 5 Unshielded Twisted Pair (UTP) 10 Mbps 100m

(Ethernet 10BASE-T)

Category 5 Unshielded Twisted Pair (UTP) 100 Mbps 100m

(Ethernet 100BASE-TXKFast Ethernet)

Multimode (62.5/125pm) 100 Mbps 2000m

Optical Fiber 100BASE-FX

Smglemode (9/125pm core) 1000 Mbps 3000m

Optical Fiber 1000BASE-LX (1 000 Gbps)

Wireless 11 Mbps afew

1QOmeters

The Ethernet protocol is characterised by the data transfer rate, the size of the
maximum network section and its physical means. As faster Ethernet protocol versions
are constantly created, more and more users can connect to the network, without the
quality of network services dropping. The network name uses a specific type. The
number at the beginning signifies the data transfer rate. The form after the word Base
signifies the type of the physical means, and if there is also a number, it signifies the
length each section of the network can have.
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Introduction to
TCP/IP

Introduction to TCP/IP.
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Introduction to TCP/IP

e Protocol collection

e Rules determining the way data packets are
transferred between networks

e Logical addressing

* Checking for errors

The TCP protocol was created as part of the research conducted by the US Department
of Defense Advanced Research. This protocol is now freely available to anyone wishing
to use it.

TCP/IP is in reality a group of protocols that operate above the IP protocol. IP is the
basic Internet Protocol and TCP is one of the most important protocols. Every
application operating over the Internet is based on IP. Most local networks now use
RCP/IP for services provided to their users, such as the email service.

Except TCP, there are other protocols operating above IP, such as UDP and ICMP. The
most well-known protocols operating below IP and comprise a base for IP to operate,
are PPP and SLIP. These two protocols give us the opportunity to use TCP/IP even when
it is above telephone or simple telecommunication lines, 3G mobile phone networks
and aDSL lines.

TCP/IP transforms data into small pieces of information, which can be properly routed
above the network. These packets are known as IP packets. Apart from application
data, these small pieces of information contain routing elements, such as sender and
recipient and further information about checking for errors. These routing elements
help intermediate routers direct the packets so that they can reach their final recipient.
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Communication Protocol
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The communication protocol is in its simplest form a set of rules stipulating how
computers communicate and exchange information over a network. The computer
communication protocols are the equivalent to language for humans. Only if it is the
same can there be substantial communication. An example of such communication
between computers is sending an email, which includes the connection with the
distant computer, the sending or reception of the email and the sending or reception
of files and data.

In simpler words, the communication protocol describes:

-The form the message must have together with the necessary headers

-The way computers will exchange messages during communication, such as sending
and receiving messages, the creation of distant connections and file transfer.

Communication protocols can manage errors during the transmission of data and
taking action to correct those errors, when possible. They manage the routing and
delivery of messages and the transmission control over the physical means with the
use of predetermined signals. TCP/IP is effectuated through software and is now
extensively used in computer networking. Despite the fact that its name refers to only
2 protocols, TCP and IP, when using this term we refer to the entire group of protocols
offering networking services between computers.
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TCP/IP Protocol Stack
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As we already mentioned, TCP/IP is a group of protocols that determine how data
packets are transmitted from one point of the network to another and the form these
packets will have. For these rules to be immediately implemented, they need the
software that will manage the data packets, a form of logical addressing that will
enable the packets to travel across the network and a mechanism that will deal with
or/and correct errors. In a nutshell, computer programs effectuate the rules of each
protocol we want to use.

TCP/IP consists of TCP and IP. IP is a protocol operating on layer 3. It provides the
service of packet transmission through the network based on the "best effort"
mechanism, which does not ensure that the data will reach its final recipient, but only
that the best possible effort will be made fro this to be achieved. TCP is a layer 4
protocol, which provides the service of data flow control and the reliability of data
transmission. Those packets that will not reach their destination, are re-identified and
re-sent. This combination of protocols allows the creation of more services for the
users over the network.
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TCP/IP Applications

File transfer:

-TFTP

-FTP

-NFS

E-Mail
Process/ -SMTP

Application Distant access
-Telnet
-rogin

Host to Host Network rmnagem

Internet Name management

Network
Access

TCP/IP protocols do not specify protocols only at layers 3 and 4, but also have the
specifications and the most common Internet applications. TCP/IP has protocols that
support file transfer, sending and reception of emails, connection to distant computer,
voice call communication, etc.

Here are some of the most common services and the protocols that effectuate them:

File Transfer Protocol (FTP): FTP offers reliable file transfer between computers
supporting this specific protocol. It uses TCP for the connection and data transfer.

Simple Mail Transfer Protocol (SMTP). SMTP supports the reception of emails over
computer networks.

Post Office Protocol 3 (POP3). POP supports the reception of emails from distant
computers over the network.

Telnet: Telnet offers accessibility to a distant computer for the execution of commands
and programs. This kind of connection is common in UNIX systems and network
devices such as Cisco routers, as they do not require a graphic environment.
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Internet

Network
Access

At layer 4, the two basic Internet protocols, TCP and UDP are available.

TCP uses logical connections between computers to create a virtual circuit. This
interconnection is created between two computers before the exchange of data or
files, so that the details of the exchange are agreed on. TCP is also responsible for the
separation of the information into small packets, which it assembles at their
destination. It also supports the sending of those packets that did not reach their
destination as a mechanism that ensures reliable data transfer. UDP is a protocol
which, in contrast to TCP, does not use virtual computer interconnections. Data is again
separated into small packets and sent to their recipient without any previous
understanding with the recipient computer. There is no checking if all the packets
arrived or if they arrived in the correct order. UDP depends on protocols that will be
based on it and will use it to effectuate error control and correct transmission
mechanisms.
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TCP Packet

BitO Bit 15 Bit 16 Bit 31
Source port (16) | Destination port (16)
Sequence number (32)
Acknowledgement number (32) 20

Bytes

Header .
length 4y Reserved (6) Code bits (6) Window (16)

Checksum (16) Urgent (16)

Options (0 or 32 if any)

Data (varies)

This image shows the form that a TCP packet has, together with its header. The existing
fields contain the necessary information for the communication and the checking of
data transmission between computers.

The Source Port field defines the sender's data port number.

The Destination Port field defines the recipient's data port number.

The Sequence Number field defines the packet's serial number. It is used at the
recipient for the packets to be placed in the correct order and for the packets that did
nor arrive to be identified.

The Acknowledgement Number field defines the next packet number expected to be
received. This field could also contain the packet number that never arrived to the
recipient, so that it could be sent again.

The Header Length filed defines the size of the packet header.

The Reserved field is intended for future use.

The Code Bits filed checks the session's initiation and termination functions-virtual
circuits between computers that will exchange data.

The Checksum field contains the number derived by the checksum algorithm when
applied to the header and data. This number is used by the computer to check if the
data has been altered during transfer.

The Urgent filed defines the data characterized as urgent.

The Options field defines the TCP parameters, such as the total maximum size of the
TCP packet.

The Data field defines the packet data which derive from the aforementioned layer.

109 TEI MEAOMONNHZOY - 2XOAH TEXNOAOINKQN E®APMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



Awag@davela 34

UDP Packet

Bit 0 Bit 15 Bit 16 Bit 31

Source port (16) Destination port (16)
Length (16) Checksum (16) I

Data (if any)

UDP is a protocol that does not support virtual connections between computers in the
way the TCP protocol does. Data is sent in the form of packets to the recipient without
any previous communication before the start of the task. Data transfer between
computers is deemed unreliable and for this reason it is not verified during any of the
sending stages that the recipient will obtain the data.

The main characteristics of UDP packet are:

It does not create virtual connections between computers.

It does not ensure the delivery of data to the destination computer.
There is no checking mechanism for the packet reception.

There is no flow control.

Protocols based on UDP as a means of transfer can create mechanisms to supports the
functions mentioned above. The advantage of UDP is the faster data transfer speed,
compared to TCP, as it does not create virtual circuits between computers, which
require time to be created, at the expense of the transmission reliability.

The UDP packet header has a constant size of 64 bites (8 bytes).
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Both TCP & UDP protocols use the term port number. This characteristic is also
transferred to the next OSI layers and its purpose is now to separate and group the
data to a virtual circuit level. Thus, the data arriving at a computer are separated
according to the service they are addressed, based on the port number they contain.
Each communication protocol, such aw FTP, Telnet, SMTP, have specific port numbers
that use and characterize the service. These numbers are checked by IANA (Internet
Assigned Numbers Authority).

An example of such ports is port 21 which belongs to the FTP protocol, port 25 which
belongs to the SMTP protocol and port 110 which belongs to the POP3 protocol.
Communications achieved without a specific protocol use random port numbers from
a certain number width.
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Many TCP/IP protocols function on the Internet layer, which corresponds to the
network layer in OSI.

IP provides packet routing using the "best effort" way. IP is not aware of the data it
transports and its main role is to find the network route for that packets to arrive at
their destination. ICMP (Internet Control Message Protocol) provides a checking and
messaging service for the IP protocol.
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IP Packet

Bit 15 Bit 16 Bit 31

Priority & Type
of Service (8

Version Header

(@) Length (4) Total Length (16)

[ Flags

Identification (16) 3) Fragment offset (13)

Time to live (8) Protocol (8) Header checksum (16)

Source IP Address (32)

Destination IP Address (32)

Options (0 or 32 if any)

Data (varies if any)

The IP packet also includes fields that help network workstations to function so that
the packet is directed to the final recipient.
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These IP fields are:

The Version filed of the IP protocol. The version currently used on the Internet is
version 4.

The Header and Length, with the header size.

The Priority & Type of Service, where the type of service the IP uses or the packet's
priority are defined. Some packets can be characterized as top priority so that the can
be directed to their destination as soon as possible.

The Total Length field which contains the total size of the packet. The minimum size of
an IP packet is 20 bytes whereas the maximum is 65535 bytes.

The Identification field. This is used in case the original IP packet is divided into smaller
ones in order for it to be properly routed (fragmentation) and helps with their
identification.

The Flags option filed defines if the IP packet can be divided into smaller ones in order
to be routed properly, or not. In case the DF value is given (Don't Fragment) but the
fragmentation of the packet is necessary for it to be routed properly, then the packet
is deleted.

The Fragment Offset filed defines which part of an original packet that has been
divided it contains.

The Time To Live field, which defines the lifespan of a packet an the Internet. The
existence of this field ensures that packets not arriving at their final recipient will cease
to exist in the network. Each packet going through a router causes the TTL field to be
reduced by a unit. When the field value is 0, the IP packet is deleted.

The Protocol field defines the type of OSI layer 4 protocol. Some protocol types are:

1. Internet Control Message Protocol (ICMP)

2: Internet Group Management Protocol (IGMP)

6: Transmission Control Protocol (TCP)

17: User Datagram Protocol (UDP)

The checking field Header Checksum for the header containing the number created
with the checksum algorithm, when applied to the size of the IP packet's header. This
number helps a networks stations to understand if the received IP packet has errors. If
so, it is deleted.

The Source IP Address field contains the sender's address.

The Destination IP Address field contains the recipient's address.

The Options field allows us to define extra elements for the IP packet.

The Data field which contains the data of the layer 4 protocol which is transferred.
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Field Protocol in the IP
packet

Transport

TCP UDP
Layer

Port
Numbers
Internet
Layer P

The field protocol in the IP packet defines the layer 4 protocol whose data is
transported. Despite the fact that many packets transport TCP and UDP protocol data.
There are other protocols that can use IP as a data transport protocol.

Each IP packet header must exactly define the layer 4 protocol. These protocols are
numbered in the same way as port numbers. The IP packet retains the protocol
number in the Protocol Field.
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The ICMP protocol is used by all network stations. ICMP transports checking and
information messages for all IP packets. Problems and information concerning the IP
protocol are transported with these packets. There are many types of messages used,
such as:

Destination Unreachable

Time Exceeded

Echo
Echo Reply
Awagaveia 40
ICMP
Cannot find
Router A‘.

When a network router receives a packet which is impossible to deliver to the recipient
an ICMP message is created which reports to the packet sender, informing him of the
problem. The original sender learns in this way that his data did not arrive to the final
recipient.

There can be such cases when the recipient computer is not connected or when the
sender computers has been given a wrong address.
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Address Resolution Protocol
(ARP)

I heard that broadcast.
The message is for me.
Here is my Ethernet
address.

I need the
Ethernet address
0f176.16.3.2

p=

ey o
| 1721631 1721632 |

IP:172.16.3.2= ??2?

[lpzmns.a.z I

Ethernet: 0800.0020.1111

The ARP protocol is used for the translation of the IP logical addresses into MAC
material addresses. For the transport of data on a local level, each network station
consults the MAC & IP address corresponding table which keeps and sends the packet
to the correct MAC address. In case the ARP table has no registration for the IP
address, the workstation creates an ARP message which is sent to the network, the
recipients being all the network's stations. This message contains the sender's IP
address that the original data packet has to be sent to. The workstation that identifies
the IP address as its own, responds to the ARP message and embeds the MAC address,
and in this way the original workstation now learns the MAC address needed to send

the packet.
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Reverse Address Resolution

Protocol (RARP)
G

I heard that
broadcast.
Your IP
address is
172.16.3.25

Ethernet: 0800.0020.1111 IP = 779

thernet: 0800.0020.111
IP:172.16.3.25

The RARP packet (Reverse ARP) executes the exact reverse function of the ARP packet.
It is used for the correlation of a MAC address to an IP address. The computer

identifying the MAC address as its own must respond to the RARP packet containing its
IP address.
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IP Addressing
32 Bits
Dotted
Decimal Network Host
Maximum 255 255 255 255

TCP/IP technology uses 32-bit addresses in order to determine a computer in a
network and the network itself. The IP address determines a device's connection to the
network but not the device itself. So, when a device's position in the network changes,
its IP address must also change. Moreover, a device may have more than one IP
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addresses in case it is connected to more than one networks. This happens in the event
of routers having a separate address for each network they are connected to.
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Bits 1 89 16 17 24 25 32
ONNNNNNN Host Host Host
Class A:
Range (1-126)
Bits 1 89 16 17 24 25 32
10NNNNNN Network Host Host
Class B:
Range (128-191)
. 1 8 9 16 17 24 25 32
Bits
110NNNNN Network Network Host
Class C:
Range (192-223
. 1 9 16 17 24 25 32
Bits:
1110MMMM Multicast Group Multicast Group Multicast Group
Class D:

Range (224-239

When the Internet was designed, there was the feeling that there would be many
differentiations regarding the size of the networks that would exist. This led to the
definition of different address structures, so that there would be enough IP addresses
for every network size. These structures classify the addresses into 4 types: A, B, C and
D.

The address class is defined by the first 4 most important address bits. Class A
addresses start with 0, class B with 10, class C with 110 and class D with 1110.

Class A is for large networks with many computers. For this reason, 24 bits are reserved
for the Computer department and 7 bits for the Network department. Thus, class A
allows for the existence of 128 networks with 16 million computers each.

Class B is for medium-sized networks. 16 bits are used for the Computer department,
while 14 bits are used for the Network department, thus allowing the existence of
16.384 networks, with 65.536 computers each.

For class C networks, only 8 bits are used for the Computer department, while the
remaining 21 bits are used by the Network department. Therefore, the number of
devices connected to the network is limited to 256, while the number of networks
reaches 2 million.

Class D addresses allow for the existence of group addresses (multicast), namely
addresses that are referred to computer groups. So, it can be noticed that the
departments concerning the network and the computer can be extracted from one
address. This fact is of grat importance and helps with the effective packet routing.
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3.3 IP address classes & subnetting

Alagdvela 1

Multimedia Lecture with topic:

"IP Address Classes &
Subnetting”

Multimedia lecture with topic: IP Address Classes and Subnetting

In the following section we will refer to IP addresses and their classes, and the
application of subnetting for the purposes of implementing a compact IP network.
Specifically we will analyze and develop:

<The function and the benefits of using private and public addressing.

The implement evacuation process static and dynamic addresses to the terminals of
one Local Access Network (LAN).

eThe calculation and implementation of a regular addressing including the method of
Variable Length Subnet Masks - VLSM during the designation of a network.

*The choice of appropriate tactic without-addressing classes using VLSM method and
the method of summarization for the service of networking as networks Local as
Remote access.

*The ability to recognize and to correct the common problems that associated with IP
addressing and the configuration of terminals.
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Purpose of unity

At the end of this section you will be able to run out the
following processes:

« To recognize the classes of IP addressing, IP addresses and masks of IP address, the number
of IP networks, the number of subnets and the available number of addresses for terminals
(hosts).

Given a range of IP addresses to use VLSM method to extend the use of available IP
addresses.

Given a network built on IP addressing, to judge whether the IP address (summarization) is
feasible.

« To configure IP addresses and masks to an interface of a router and optionally configure a
panel terminals (hosts).

Purpose of this unity is to learn:

<To recognize the classes of IP addressing, IP addresses and masks of IP address, the
number of IP networks, the number of subnets and the available number of addresses
for terminals (hosts).

«Given a range of IP addresses to use VLSM method to extend the use of available IP
addresses.

«Given a network built on IP addressing, to judge whether the IP address
(summarization) is feasible.

eTo configure IP addresses and masks to an interface of a router and optionally
configure a panel terminals (hosts).
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Summary Convert Decimal to Binary and Reverse

172
172 - Base to 10
N 5 10° = 1
10 70 101= 10
100 100 102= 100
172 103= 1000
10101100
20= 1
21= 2
10101100-the Base 2 22=4
23=8
A 2+ = 16
2 25=32
152‘;3 26 =64
27=128

Summary Convert Decimal to Binary and Reverse
Alagdvela 4

Summary of Binary System

101102 = (1 x 24 = 16) + (0 x 23 = 0) + (1 x 22 = 4) +

(1 x 21 = 2) + (0 x 2° = 0) = 22

Place Value
128 84 12 18 8 4 2 1

Bager*.#m 27 128 23=8
26 *64 22»4
15 =32 21*2
24 =16 2°=1

Number of Symbols 2

Symbols 0.1

Rationale Two-state (discrete binary) voltage systems made from transistors
can be diverse, powerful, inexpensive, tiny and relatively immune
to noise.

Digital systems that are based on binary systems, i.e. two-level voltage (0.1)
constructed from transistors can have a variety of applications, be strong and effective,
not expensive, small in size and unaffected by background noise.
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Process Converting decimal (DEC) in binary (BIN)

Convert 201, to binary:

100 remainder 1

50 remainder 0

/
50 /2 25 remainder 0
25 /2 = 12 remainder 1
12 / 2 = 6 remainder 0
6 / 2 = 3 remainder 0
3 / 2 = 1 remainder 1

1 / 2 = 0 remainder 1

W hen the qguotient is 0, take all the remainders in

reverse order for your answer 20110- 110010012

Convert the decimal number 201 (i.e. under 10) in the equivalent binary (i.e. base 2:

201/2 =100 remainder 1
100/2 =50 remainder O
50/2 =25 remainder 0
25/2 =12 remainder 1
12/2= 6 remainder 0
6/2 = 3 remainder 0
3/2 = 1 remainder 1
1/2 = 0 remainder 1

DEC BIN
When the quotient becomes 0 eventually get everything else in reverse order from the
calculations for the final answer: ie 201 =11001001
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Table convert binary (BIN) to Decimal (DEC)

Binary Value Decimal Value
10000000 128
11000000 192
11100000 224
11110000 240
11111000 248
11111100 252
11111110 254
11111111 255

Table convert binary (BIN) to Decimal (DEC)

Alagdvela 7

Table Conversion hexadecimal (HEX)-> binary (BIN)
decimal (DEC)

Hix<decim>| Value Binary Value Decimal Value

0100
0101
0110

Table Conversion hexadecimal (HEX) -> binary (BIN)  decimal (DEC)
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Introduction to TCP / IP Addresses

10.13.0.0

*The position of network element is indicated by an IP address.

*The uniqueness of each address allows the communication between the
terminals elements of a network.

*Every IP packet sent on the network has an IP header (HEADER - HDR), an
IP source address (Source Address - SA), and a destination IP address
(Destination Address - DA).

*The choice of the path from one element to another based on the IP
address destination (ie DA)

Purpose: This is an introductory snapshot of the unity of IP addressing.

Focus: The elements of a of autonomous networks with internet access (internetwork
access) must always have a unique IP address.

In TCP/IP environment the end stations should be able to communicate seamlessly
with the corresponding servers and other terminal elements inside the network. This
communication can take place in Layer 3, because each element or node of TCP / IP
network use a unique 32-bit logic IP address.

Each IP packet data include an IP Source Address - SA and an IP Destination Address -
DA that identifies the source network, the destination network and the final recipient
of the packet (host) respectively.

For example, in one instance internetworking each company is a separate network that
will initially be accessible through the network to be able to communicate with one
final recipient (host) inside the company. Consequently, the IP network of each
company which belongs to the wholly networking is unique and all network elements
of that company have separate IPs that belong to this unique network. The separate IP
addresses have in common the most-significant bits and are differentiated based on
the least-significant bits namely their uniqueness is based on the remaining digits,
after the first that identify the network's IP address.
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IP (ADDRESSING)

---------- 32 Bits -
Decimal
separated (HOStS)
With-Dots
Maximum 255 255
1 8 9 16 17 24 25 32
Binary 1111111 11121111
RO GILELDCOTCT-  (RRE o (RS-
Eg.
Decimal 122 204
Respectively 01111010 11001100
Binary
(MSB) (LSB)
- 4 (OCTETS) .

11 = 4 bil. IPAdrresses

Focus: In Layer 3 shows an example of a decimal-separated by dots (Dotted Decimal)
and binary respectively. The usual form of an IP address is a decimal-separated-dots.
This form makes it easy the use and the implementation of IP addresses on a
structured network. However, in network design and their analysis is necessary to
work with IP addresses at the level bit, so we'll convert initially the IPs in the
corresponding binary form we will make the necessary changes to them depending on
what you want to achieve (eg . to find the available number of network elements
(hosts), to make summarization etc.), and then convert them back to the classic
decimal form.

More specifically:

An IP address is 32 bits in size and is composed of two parts:
*The number that characterizes the network
*To number that characterizes the network elements (hosts)

The standard decimal form of an IP address is called a decimal-separated-dots
notation.

IP address Example: 172.16.122.204

Each bit in any of the 4 octet (octets) has a corresponding binary weight (as 128, 64,
32, 16, 8, 4, 2 and 1) which sum to 255.

The minimum value for an octet is 0 namely and the 8 bits are all zero.

The maximum value for an octet is 255 namely and the 8 bits are all one.

The central authority for the sharing of IP addresses called IANA (Internet Assigned
Numbers Authority).
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Note: The previous standard format for representing IP addressing is the most
widespread form that is used in the application of IP networks (IP version 4 - IPv4).

But today we are faced with the problem of lack of available IP addresses due to the
rapid growth of the Internet (Internet). Consequently the managing agency standards
IETF (Internet Engineering Task Force) has set a new standard I[P addressing
(compatible with the previous version) that called either IP next generation ((IPng) or
also more commonly IP version 6 (IPv6).

The IPv6 will offer more extended capabilities of addressing and routing with 128-bit
addresses instead of 32-bit addresses as shown in the above screenshot. And
addresses of the 2 versions can be used in a hybrid global internet and with techniques
networking (eg Bus-Tunneling, Encapsulation) could be able the sub-networks that are
based on either of the 2 IP versions to coexist and be mutually cooperate.

Alagavela 10
Classes of IP Address # 1
8 Bits 8 Bits 8 Bits 8 Bits

«Class D: Multicast (Broadcast data to multiple specific
recipients

«Class E: Exploratory

Purpose: The snapshot shows the three most common classes IP addresses, ie those
which are commonly used.

Emphasis: The snapshot is a summary of the classes of IP addresses. Every IP address
contains information about the network number that belongs (network number) and
the individual unique number network element uniquely identifies a device - element
within this network (host). The Class-A addresses are for very large organizations, the
Class-B addresses are for medium organizations, and Class-C addresses are for small
organizations.

More specifically:

When the first-IP technology was developed, there were no classes addresses. Today,
for the convenience of Internet management, the set of IP addresses divided into
classes.
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There are only 8 bits for the network number (network field) in a Class-A IP address,
and 24 bits for the number of network elements (host field), respectively.
Consequently, there are few Class-A networks that are composed of many individual
elements (hosts). In addition, there are more Class-B networks and more class-C
networks, with less and even fewer network elements, respectively, as is
understandable.

This technique of classes allows the address allocation from the IANA based on the
network size. Also, this technique is based on the hypothesis that in the Internet
globally there will be much more smaller networks from large networks.

Note: They have also defined the class D and E IP addresses. The Class-D addresses
start at 224.0.0.0 and used for Multicast applications (Broadcast data to multiple
specific recipients). The Class-E addresses start at 240.0.0.0 and used for experimental
purposes.

Awagaveia 11
Classes of IP Address # 2
Bits: 1 8 9 16 17 24 25 32
Host Host Host
Class A:
Range (1-126)
Bits: 1 8 9 16 17 24 25 32
Class B Host Host
Range(128-191)
Bits: 1 8 9 16 17 2425 32
Class C 110:>INNNN Network Network
Range(192-223)
Bits: 1 8 9 16 17 2425 32
Class D st Group Multicast Group Mu

Range(224-239)

Emphasis: In the snapshot highlight the specific values that determine the beginning of
each class of IP addressing.

The rule of first-octet indicates that when an address falls within a specific range (value
of the original octet), then it belongs to a particular class. At the end of this section you
will be familiar with it to identify the class of an IP address with a simple glance at it.
More specifically:

The bits in the first octet identify the class of IP address. The router uses these first bits
to recognize how many bits should crosscheck to interpret the section that indicates
the network through the IP address and according to routing (based on the original
modulation technique and routing based on IP address classes). This method that is
based on routing classes is using in the initial routing protocols (such as RIP version 1)
called Class-based routing (Classfull Routing).
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The Class-A IP addresses include the following:

»The first bit is 0.

»The range of the numbers of network : 1.0.0.0 to 126.0.0.0

»Number of possible networks: 2A7-1=127 (1-126 can be used, the 127 is reserved).
The -1 factor comes because we include and 1 in the calculations range.

»Number of possible values in the section on the individual network elements (hosts):
2 A (8 +8 +8) = 16.777.216 (The available number which can be used for the data
network are always 2 less than the total number of calculation, because the part of the
hosts can be composed of all "0" or all "1". Consequently, the actual available number
is given by the formula "2 An-2", where n =24 in this case i.e. 16,777. 214).

The Class-B addresses include the following:

The first two bits are 10 (128 decimal).

The range of network numbers: 128.0.0.0 to 191.255.0.0

Number of possible networks: 2 A (7 +7) = 16,384Number of possible values in the
section on the individual network elements (hosts): 2 A (8 +8) =65.536 (The available
number which can be used for the data network are always 2 less than the total
number of calculation, because the part of hosts may be comprised of all "0" or all "1".
Accordingly, the actual available number is given by the formula "2 A n-2", where n =
16 in this case i.e. 65534).

The Class-C addresses include the following:

The first two bits are 110 (192 decimal).

The range of network numbers: 192.0.0.0 to 223.255.255.0

Number of possible networks: 2 A (7 +7 +7) =2,097,152Number of possible values in
the section on the individual network elements (hosts). 2 A 8 = 256 (The available
number which can be used for the data network are always 2 less than the total
number of calculation, because the part of the hosts can not consists of all "0" or all
"1". Consequently, the actual available number is given by the formula "2 A n-2"
where n =8 in this case ie 254).

The Class-D addresses include The range of network numbers: 224.0.0.0 to
239,255,255,255

Note: The private network 10.0.0.0, 172.16.0.0 to 172.31.0.0, and 192.168.0.0 are also
blocked IP addresses and are not used in public networks. We refer to this issue later
in this presentation.
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IP Addresses Data Network (Hosts)

172.16.2.2 | 3 10.1.1.1
___],— 10.6.24.2 —_:._l,
R e EEL:§ ™+
FEO

172.16.3.10 ¢= - 10.250.8.11
:_Jr 172.16.2.1 —?_.._!,
172.16.12.12 g l —1 10.180.30.118
2 7’ ‘L_7’
Routing Table
Network Interface
117216 1 . 112 ,12]
172.16.0.0
(Network) (Host)

10.0.0.0 FE1

Purpose: This screenshot shows a summary of the rules that are governing the address
fields for networks and the network elements.

Emphasis: In this example the discrete networks 172.16.0.0 and 10.0.0.0 refer to
individual local access networks wired to the respective interfaces at both ends of the
router FEO and FE1 respectively.

We will explain below how you use the routing table for communication between
data-terminal that belong to two distinct networks respectively. More specifically:

Each terminal or router interface has a non-zero IP address network element (host
number) to each distinct network respectively.

The zero value for each discrete network indicates "this network" or most practical
"the cable coupling that creates discrete network" (eg 172.16.0.0).

A network element address (host address) with all "1" is reserved for IP broadcast-to-
all (IP broadcast) into this network (eg 172.16.255.255).

In the router, the routing table entries relating to discrete networks only. The router
has no information about the network elements that make up each discrete network
just knows only the network in which these data are based on direct interfaces linked
to them (directly connected).
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Calculating the available IP addresses for the hosts

(Network) (Hosts)
LOTONTON BrOBTONT N

10101100 00010000 00000000 00000000 1
00000000 00000001 2
00000000 00000011 3

1111711 11111101 65534
11111111 11111110 65535
11111111 11111111 65536

- 2

2N- 2 =216- 2 =65534 65534

Purpose: This screenshot explains the calculation of the number of available IP
addresses for the elements of the network (hosts).

Emphasis: The formula 2 A N-2 is used in the calculation of available IP addresses for
the a network elements (hosts), where N is the number of available bits in the
corresponding field for the hosts of the total IP (see screenshot). Remove the 2
because an element can not be all "0" or all "1". More specifically:

Once isolated, the network portion of the IP address, you can calculate the total
number of network elements (hosts) on the network with to sum all the available
combinations of 1 and 0 in the remaining (less important - Least Significant Bit) bits of
the address and subtracting then 2. The 2 should be removed, since an IP that has in
the host bits all zero bits is used to denote this special network, and an IP that is in
single host bits all bits are used for the broadcast of the network.

As you can understand this method is not very practical and quick, so the same effect
can be achieved by using the formula 2 AN-2 (where N is the number of available bits
in the respective fields for the hosts of the total IP). The screenshot shows a Class-B
network, 172.16.0.0. In a Class-B network, 16 bits are used in the field of IP for hosts
(ie, network elements). Applying the formula 2 AN-2 =2 A 16-2 = 65534 results 65,534
IPs available for network elements (Hosts IPs).
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Exercise Class IP Address # 1 - Question

10.21.1

128.63.2.100

201.222.5.64

192.6.141.2

130.113.64.16

256.241.201.10

Purpose: The exercise aims to see if you understand the classes of IP addresses, the
verification part of the network of IP, and the available number of network elements
for this network (hosts).

In this written exercise should recognize the class, the discrete network (ie the scope of
the network to IP), the available number of network elements (ie the scope of IP for
the hosts), for each IP address of the Table.

Verify your answers in the next snapshot.

Awagavela 15

Exercise Class IP Address # 2 - Reply

10.2.1.1 A 10.0.0.0 0.21.1
128.63.2.100 B 128.63.0.0 0.0.2.100
201.222.5.64 Cc 201.222.5.0 0.0.0.64
192.6.141.2 Cc 192.6.141.0 0.0.0.2
130.113.64.16 B 130.113.0.0 0.0.64.16

256.241.201.10 Not exist

Purpose: The answers to the exercise given in this instance.
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Introduction to Subnetting

O Subnetting is to subdivide reasonable a larger network
using more bits in the 1P address section for this purpose.

O Advantages
O Divide a large network into smaller parts.
O Limiting of the broadcast traffic.
OSecurity
O Ease of the network management

Subnetting is to subdivide reasonable a larger network using more bits in the IP
address section for this purpose.
Advantages
e Divide a large network into smaller parts.
e Limiting of the broadcast traffic.
e Security.
e  Ease of the network management.
Aiatj)dveia 17

Formulas for the calculation of subnetting

O Number of subnets = 2x-2

Where X= the number of borrowed bits from the hosts hits,
for the subnet

O Number of Hosts (Data Network / Subnet) = 2y-2

Where y =the number of remaining bits of the hosts bits,
are used for the host addresses of the individual subnets.

O Block Size = Total number of IP addresses.
Block size = 256 subnet mask
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Formulas for the calculation of subnet.
Number of subnets =2x-2
Where X =the number of borrowed bits from the hosts bits, for the subnet.

Number of Hosts (Data Network / Subnet) =2y-2
Where y = the number of remaining bits of the hosts bits, are used for the host

addresses of the individual subnets.

Block Size =Total number of IP addresses.
Block size =256-subnet mask

Ala<l>dvEia 18

IP Addressing without Subnets

)

172.16.0.1 172.16.0.2 172.16.0.3  172.16.255.253 172.16.255.254
mi ' ' f
_i.m_l' ,—_!, .—-_I' [‘—J'
- ey o O e

N

* Network 172.16.0.0

;L.

—

172.16.0.0

Purpose: The snapshot explains how would be a global network without the use of the
technique of subnetting.

Emphasis: Without subnets, the use of the available range of IP addresses is
inefficient.

More specifically:

For an address with only one field for networks (network portion) and a field for the
data network (host portion), the "outside" world sees the organization which has been
addressed with this address as a single network and does not require detailed
knowledge about the internal structure of this network. All IP packets that have IP
destination address (DA) to the network 172.16.0.0 has the same treatment,
regardless (not including) the third and fourth octet of IP address. One advantage of
such a tactic addressing would be the relatively small tables that would use the routers

of networking.
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With this tactic of addressing the network can be segmented into more additional
specific subnets. This is because there is no way to separate these individual subnets
within the wider global network. Consequently in the cloud of the snapshot, not having
subnets,have a single large autonomous domain (broadcast domain). As a "broadcast
domain" define a single field in Level 2 (Layer 2), where packets with all "1" in the
section hosts the destination IPs (DA) - which are called broadcast packages - taken
from all hosts that belong to this individual (Level 2) sector. So in such a large and
single broadcast domain all hosts that belong to it, will also receiving all broadcast
packets that will be transmitted within the limits of this great network. Note that many
protocols in a structured network base their operation on the use of broadcast packets
(eg DHCP, BOOTP etc.). This fact contributes to the low efficiency of such a data
network.

In the most extreme scenario, each of the 126 Class-A networks will have 16,777,214
useful IP addresses for the hosts addresses. The Class-B network that is shown in the
snapshot provides a uniform means of communication - communication wire
(medium) with 65,534 useful IP addresses for hosts, ie for any terminals that can be
connected on it. Obviously, you need a way to divide this single instrument-cable into
individual sections. This will be achieved by addressing tactic with subnets,this will be
analyzed in the next snapshot.

Aagdveia 19

IP Addressing with Subnets

. .

_] -  —

172.16.1.0

 Network 172.16.0.0

Purpose: This snapshot describes the structure of the same network by the using of
the subnetting technique.

Emphasis: Demonstration of the difference between this tactic (which is most
common in global networks) compared to the previous (finite).
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"Breaking" the network to smaller sections or subnets, the distribution of IP addressing
is clearly more efficient in her using.

"Ymddovtag” To OIKTLUO O€ MIKPOTEPA TUAUATA, I OAAIWC LUTTOSIKTUA, N Katavoun IP
d1euBuva10d0TNONG eival caEwe TIo amodoTIKN TN XpPrion tng. Essentially there is no
difference in how perceive the network the "outside" world, but within the
organization (which owns the network) there is additional information as a reference
structure.

In this example, network 172.16.0.0 is subdivided into 4 subnets, 172.16.1.0,
172.16.2.0, 172.16.3.0, and 172.16.4.0.

Routers determine the destination network using the subnet addresses, reducing the
volume of traffic from one subnet to another. Note that each subnet is a separate
broadcast domain and any broadcast traffic (ie broadcast packets) moves only within
the limits of the autonomous sector it belongs to, and is not transmitted to another
subnet overlay network.

As it is easily understood in this case, the section that is used for the subdivision of the
supernatant network is all the third octet of the supernatant IP network.

As we will see, a network device uses the "subnet mask" also contained in a received IP
packet, to determine the most under-section of the available bits for the data network
(host bits) will be used to further division of the supernatant network in separate
subnets, and most sub-section will be used for items that can make up each subnet.

Therefore, the subnet mask is a 32-bit value that the unit "1" bits reflect the
supernatant network and subnet (network and subnet ID), respectively, and zero "0"
bits to identify the specific network element (host ID).

Given the IP address and subnet mask, a network device (eg router) can understand if
an IP packet destined for

a) aterminal destination that belongs to his own subnet,

b) a destination in an another subnet, but of the same supernatant network (see
screenshot), or

c) a destination in a completely different network.
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IP Addressing Subnet # 1

172.16.2.200 [~ 4 172.16.3.5
172.16.3.1 '—Q,
E1
Eoe =g 172.16.3.100

172.16.2.2 p=
Q— 172.16.2.1
172.16.2.160 Q;"
l i

172.16.3.150

LG

New Routing Table

| 172.16 l l 2. 160] Network Interface
172.16.0.0
Network Host 172.16.0.0 E1

1INew Routing Table = N€og Mivakag ApopoAdynong
Qletwork = Aiktwo
3 Interface = AleTtapr) ApopoAOyNT

Purpose: This screenshot shows what would happen in a structured network if there
was a technique of subnetting and subnet mask.

Emphasis: If the main networks could not be segmented into smaller subnets, few
independent networks could coexist in the internet worldwide, with capacity for
multiple network elements (ie multiple hosts).

Magdveia 21

IP Addressing Subnet # 2

172.16.2.200 172.16.3.5

172.16.2.2

@172.1643100
172.16.2.160Q‘J 172.16.3.150
|

New Routing Table

|172.16.2.1

117216 | .| 2 | .| 160 | Network Interface
172.16.2.0
Network Subnet Host 172.16.3.0 E1

1|ew Routing Table = Néog Mivakag ApopoAdynong
etwork = Aiktuo
3 Interface = Alema@n Apopoioynt)
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Emphasis; From the host bits in the previous snapshot we commit some bits (the most
significant of this field) to use them in sub-segmentation overlay network into subnets.
See, now that the router makes use of this technique, has more information on entries
in the routing table.

More specifically:

Subnetworks is a numeric extension of the initial number network. The network
administrators decide on the size of subnets and their number, based on the current
needs of an organization and in planning for future growth.

H 32-bit subnet mask indicates to a network device (eg router) which is the boundary
between the separation subnet field (subnet ID) and the remaining host bits for
individual elements may constitute each of them separately subnets. This statement
will be fully understood and then.

AiCKfcavEia 22
Subnet Mask
Network Hosts
IP Adrress 172 16 0

Network Host

Subnet mask
0 0
00000000

 Can be written as "/16" where 16 represents the number of
1s in the subnet mask.
Network Subnet Host

8-Bit 0
ubnet mask

Can be written as *724" where 24 represents the number of
1s in the subnet mask.

Emphasis: Compares the default subnet mask (default or standard subnet mask) base
class with the 8-bit specified by the network administrator mask in the snapshot.

The subnet bits taken from the field of IP for data network (IP address host field / bits).
The exact number of these bits (ie the available bits for subneting) is determined by
the subnet mask. The subnet mask is 32 bits in size, and is written in 4 octet (see
screenshot). Each bit in the subnet mask is used to determine how to interpret the
corresponding bit in the IP address. Namely, we have:

«Binary 1 for the network bits

«Binary 1 for the subnet bits
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«Binary O for the host bits

The default subnet mask (default or standard subnet mask) for the network 172.16.0.0
255.255.0.0 can be stated with the following ways:

*With decimal-dotted (dotted decimal) format - 172.16.0.0 255.255.0.0

«In digital (bit count) format -172.16.0.0/16

eHexadecimal: - 172.16,0.0xFFFFOO0O0

For specific masks that can be set according the network administrator followed by
additional analysis in the next slide.

Alagavela 23

Converting from Binary Format Mask in Decimal
Equivalent

o o o o o o o o =2CD
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[240]

[248]
1 1 1 1 1 1 0 0 = [252]
11 1 1 1 1 1 0 = [254]

MSB1 1 1 1 1 1 1 1LSB= [255]
Most-Important Less-Importanl

Purpose: The screenshot explains how subnet masks are converted into decimal form
by octet respectively.

Emphasis;: To understand it better see the first snapshots with the explanations for
conversion of binary-to-decimal.

The subnet bits, as best seen in previous snapshot, are the high-order bits or most-
significant bits - MSB bits of the field of data network (host field). To calculate the
decimal subnet mask for an IP address, add all the values of each position that have the
number 1 on it. For example:

224=128+64+32

Because the subnet mask is not defined by the limit of Octet (such as IP address), but
from the unit bits, we have to convert both the IP addresses and their masks from
decimal to-dots in binary form and then again in with decimal-dots after
subnetworking calculations. See the following screenshots for better understanding.
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Gate (AND)

:

ot i — 2 —
—o e O
Lt — B — O —

AND gate truth table with two inputs x and y

Purpose: Display Panel Truth AND gate with two inputs x and y to understand a logical
AND operation that is used in the next slide.
Alagdvela 25

Default Subnet Mask Base Class
Network (Hosts

00010000 00000010 10100000 |
M1 00000000 cooooooa) NP

o1l 1kTo 0 000110000 IO 00000 0MN00000000;

Nur_nber of m 6 0 0
rMeiworn

* Non-use subnetting- The default mask is used
based on the class of the IP address.

Purpose: The snapshot shows how a router treats packets that do not carry the
information of the subnet mask. The original routing protocols (such as RIPvl) do not
based on this logic as they do not take into account the subnet mask but they operate
on the class of IP address (classfull routing protocols).
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The router extracts the IP destination address of a packet and also retrieves the
internal subnet mask based on the class of the address.

Then the router performs a logical AND calculation to determine the exact number of
the network. During the practice of the logical AND, the portion of the IP for the data
(host portion) is removed as indicated by the red line of the snapshot.

Therefore, the routing decisions are based solely on network numbers. Specifically in
this example, without subnetting the network number that exported from the process
is 172.16.0.0

Ala@avela 26

Subnet mask for subnetting # 1

Network Subnet Hosts

m m 10101100 00010000 (00000010 20100000
R R U A0 0000000

10101100 00010000 00000010 0000000
Number of
Network
The number of network expanded by an
additional 8-bits that got from the hosts (data) -
ie subnetting.

Purpose: This snapshot shows how the router extracts the network number of a
corresponding IP destination address, of an incoming packet, when the subnetting is
using. The logic of subnetting is used in almost all subsequent routing protocols that
carry the information of the subnet mask and is called "classless routing-protocols" (ie
protocols that do not take into account the class.)

Emphasis: This example makes a Class B IP address to look like a hypertext system
that contains many Class C subnets. In a few words subnetting negate the initial
separation of the classes, contributes to the breakdown of larger networks into a set of
subnets and vice versa in the potential of networks into a larger network
that includes all the smaller.

With 8-bits subnetting the exported number network (subnet) is 172.16.2.0.

This example shows that by using many more bits for the network part of the address
(network portion) by creating a secondary field that extends from the end of the
default class mask (/ 16 for all Class B addresses) plus 8 additional bits of portion of
hosts (network elements), we achieve the desired subnet. This secondary field is a field
of subnetting and used to represent the different subnets (regardless wires) that
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connected by routers and belong to a larger overlying an organization's network. See
screenshot 17 again for a better understanding.

Alagavela 27

Subnet mask for subnetwork # 2
Network Subnet Elements

10101100 00010000 00000010 10100000
11111111 11111 11111111 11000000

10101100 00010000 00000010 10300000
SPRRIRNE | B aioann,
Number of
subnet
eThe number of network expanded by an
additional 10-bits that got from the hosts (data)
- subnetting

Purpose: This screenshot shows another example of how the router extracts the
network number from a matching IP destination address, an incoming packet when is
using the subnetworking.

Focus: This example is different from the previous example in that the part of bits of
the network with the part of bits for network elements (hosts) are subdivided into the
same byte (the last), and not different byte (the penultimate and last respectively) as
previously (see previous screenshot). More specifically:

The subnetting is not necessary to take place between different bytes (as before). A
byte can be divided into a portion to be used for subnets (subnet portion) and the
remaining part for available hosts in separate subnets (data subnet). The example in
this snapshot shows 10 bits subnetting with 6 bits for the remaining part of hosts that
can make up the subnets.

141  TEI NMEAOIMONNHZOY - 2XOAH TEXNOAOIKQN E®PAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



Awgpaveila 28

Exercise # 1 Subnet Mask - Questions

Subnet

Address Subnet Mask

172.16.2.10 255.255.265.0
10.6.24.20 255.256.240.0

10.30.36.12 255.255.255.0

Purpose: This exercise aims to practice as functioned as a router. That given the IPs left
and the corresponding subnet mask to perform a logical AND operation to extract the

exact number of subnet.
Enter the class (without routing subnetwork) and calculate the number of the

corresponding base subnet mask subnet (subnetwork routing) of a given IP address.

Alag@avela 29

Exercise Subnet Mask # 2 - Answers

Address Subnet Mask Class Subnet

172.16.2.10 255.255.255.0 B 172.16.2.0

10.6.24.20 255.255.240.0 A 10.6.16.0

10.30.36.12 255.255.255.0 A 10.30.36.0

Answer to the previous questions.
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3.4 Media and devices

Alagdvela 1

Multimedia lecture with topic:

"Media and devices"

Multimedia lecture with topic: Media and devices.

Alagdvela 2

Contents

* Types of cables

» Network devices

e Structured wiring

* Wireless networking

In this unit we will talk about the material of the networks.
First we will see the cables that we use.
Then we will explain the basic functions of some network devices.
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After we will see all these more practically, talking about the structured wiring
Finally there will be a reference in wireless networks wifi.

Alagavela 3

Physical form

Various implementations
- Coaxial
- Twisted copper pair (protocols 802.3)
* |IOBaseT (10Mbps)
» Fast Ethernet - 100BaseT (100Mbps)
 Gigabit Ethernet - IOOOBaseT (1000Mbps 1} 1 Gbps)
- Optical fiber
- Air

As we saw in the second section. The basic principle of layering is that a level "A" uses
the following level "A - 1" as a service provider, while providing the same services to
the upper level of "A +1".
As a result we can have different implementations in each level that eventually be
equivalent to the end user.

In the first OSI level, the physical layer this means that to setup our network we can use
different types of wiring technologies.

Previously it was quite common to use coaxial cable, mainly because of good
electromagnetic protection that offers.

Now the most widespread form (and what we will talk more) is the twisted pair copper.
The pair is consisting of two copper wires that are twisted around each other, in order
to reduce the electrical interference. In this embodiment we use pairs or fours of such
pairs. The speed that wecan get with this technology is 10 Gbps (giga bi pi es ie 10 giga
bit per second). While the distance you can cover with a cable is less than 100 meters
The most popular embodiments are the 10,100 and 1000 Base - T

Optical fibers are a completely different technology, as the signal is no longer electric
but visual. Theoretically can achieve speeds of tens Gbps. Additionally, the distance
that covered is of the order of a few kilometers. Both these features make them ideal
for interconnecting groups of computers, or for the overall network infrastructure.
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Finally, the air, is a physical form for the different wireless networks, that we will see
below.
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Twisted Pair
. UTP
« S/UTP A FTP
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« S/FTP
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g
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Twisted pair.
Twisted pair copper cables.

This is the most popular and widely widespread cables.
They consist of a four twisted pairs within a plastic insulating sheath. This basic
implementation called UTP (Unshielded Twisted Pair) and is the most commonly used.

Besides this there are other implementations that provide better protection from
electromagnetic interference, as seen in the figure.

Initially we have S/ UTP or otherwise FTP which has between the pairs and the outer
insulation, a conductive sheath. This conductive sheath (cable shield) protects the
cable from external interference. It should be noted that this technique is used and in
coaxial cables.

Then we have the STP where are protected in this way, not all four pairs together, but
individually. So we have, through the outer insulation four pairs that each one is
enclosed by conductive sheath.

Finally there is the S/ FTP which is a combination of the previous two. Contains namely
a sheath for all four pairs together but also other 4 sheaths, one for each pair.
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Type of Communication

* Half Duplex ﬂl_ﬁ_‘%[

* Full Duplex ‘»Jg ;0 -—I!L

Duplex is called the type of communication that allows both parts of the
communication, and receive and send data.

In modern ethernet networks for the communication of 2 stations A and B there is a
channel that the A sends and the B hears and a channel that the B sends and the A
hears.

The word half duplex means that they can talk both stations between them with its
own channel each, but not and both simultaneously.

A hypothetical example of half duplex communication, is the following:

we have telephones that have separate the handset and the microphone and only one
hand available. So to speak someone must bring the microphone to the mouth and to
listen must go the headset to ear. Namely can only make a process anytime.

The word full duplex means that they can talk both stations between them with its own
channel each,both simultaneously.

An example of full duplex is a telephone conversation with a common telephone where
the both parts can simultaneously speak and listen.

The Half duplex needs 2 twisted pairs to work while full duplex 4.

The process of identifying on whether we have half or full duplex becomes
automatically from the available material.
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It is the kind of the interface that use the cables of the UTP family that we mentioned
above.

Has 8 terminals, one for each channel.

There are two basic and widely used categories to rj45.
The cross over cables and the cables straight through.

The crossover or simply cross are being used to link similar devices, for example, two
computers or two switches together.

The reason for their existence is to simplify the hardware because of the "crossing" of
the cables can each part speak to specific locations and to hear from others.

The straight through or just straight cables are being used to connect disparate devices,
for example a switch to a computer. Here the hardware, material, undertakes to
understand who is speaking and listening.

In our days almost all the devices have converters inside them to realize if they have
joined with straight or cross cable and to manage the situation accordingly.

So we can they that in the vast majority, the straight cable can at least meet our needs.
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Network devices

* Hub

* Bridge
e Switch
* Router

Network devices

We can say that for each of the 4 lower levels of OSI (physical layer, data link layer,
network layer and transport layer) we have and a device that performs functions of
that level.

Here we will describe the functions of the Hub, the bridge, the switch and the router.
Alagavela 8

Hub

Physical layer
Retransmission of signal
Logic bus

No control
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The Hub operates at the physical layer (in OSI) and serves to provide at the data
network a common physical form.

The work that hub does is these that receive in one port to broadcast again to all the
rest.

We can have it in our mind as a web strip. There is no control, simply the signal is being
transferred from one end to the other.

Although in appearance it implements a star topology, with network terms it
implements a bus topology, as all the computers of the network put data in the form
without any control or routing.

Aiact>dvEia 9

Collision/Broadcast Domain

» Collision Domain
- Competition for the physical form

- Many collision domains instead of one =>fewer data
collisions

» Broadcast Domain
- Many broadcast domains => better access management

Collision and Broadcast domains.
Before we go on to the other devices we must explain these two terms.

In a physical network or network of computers, namely in a topology where computers
seem naturally connected with each other via some network devices, it is not
necessary that all can talk with everyone.

In fact the general case is extremely opposite, namely a computer can communicate
with a few others.

There is a differentiation about what is natural network and what is logical network of
computers.

Here in order to specify the above issue, we introduce the terms of collision domain
and broadcast domain.
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In simple words, a collision domain is a piece of the network whose hosts compete to
access the same physical form.

In a network we can have multiple collision domains.

For example:

In a typical home network where some computers are connected to cable (rj45) and
other wireless, we have at the very least 2 collision domains, namely anytime there are
2 places where there may be competition for the use of the physical form. One for the
wired connection and one for the wi-fi.

A network with multiple collision domains has a potentially less competition for the
natural form and therefore probably fewer conflicts.

The broadcast domain expresses the part of the network where 2 computers can
communicate without routing. The broadcast domain is closer to the meaning that we
have as computer network. We can say that a wider network that has 2 broadcast
domains is an inter-network.
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Bridge

e The data link layer n

« Interconnection of networks f/ .

» Separation of collision domain -W -
e Learns the network

&

The bridge operates at the second level in OSI, the data link layer.

The function that performs is to unite two dissimilar networks together, as for example
star to a bus.

The Bridge can be described as a web adapter.

A bridge, creates 2 collision domains, one at each entrance.

For example, in the above figure we have 2 collision domains, one for each entrance of
the bridge.
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The bridge performs the so-called bridging or otherwise layer 2 switching.

When a packet passes through the bridge, it is checked whether the Bridge knows
where is the destination address of the packet.

If doesn't know sends the packet everywhere. When a computer realize that a packet
is broadcasted for him, sends back a signal of success.

The bridge receives this signal and makes an entry in a table that holds. This entry
contains the destination address and the output of the bridge in which is this address.
So the next time that a packet is forwarded to this address, the bridge will know exactly
where to send the packet and does not send it anywhere.

With this procedure the bridge slowly learns the network in which is located.
Alag@dvela 11

Switch

* Bridge philosophy

* Operation in the second or third level of OSI
* Knowledge of network

* Separation of collision domain

Switch,

The basic function of the switch is an extension of the principle of operation of the
bridge, but for many ports, while a bridge has two contacts, a switch can has several,
usually from 4 to 24.

There are different types of switch. The most common are those which operate at the
data link layer (layer 2 switch) and those which operate at the network layer (layer 3
switch).

The layer 2 switches as we said are an extension of the bridge. And here we have a
registration of the mac address of the data network.

The layer 3 switches support more functions as multicasting, so they are approaching
the routers.
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The switches separate collision domains in a network. Indeed, it is common practice in
the overloaded networks to install a switch by some computers to mitigate the number
of the collisions.

Alagavela 12

Router

e Connects different logical networks
* Operates at Layer 3 +OS|

e |P routing

e DHCP, DNS

e Separates broadcast domains

Router,

The router is the most specialized device we've seen so far.

It operates at level 3 of the protocol stack of OSI, and usually provides services from
the above levels. Such as DHCP and DNS, namely the services of the addressing and the
name resolution (from URL to IP) inside the LAN.

The main work that has to do, is to route properly the various packages, that must pass
to a different network (or virtual network).

The Router has a very good knowledge of the networks that connects and in which it
participates. It has IP address for both of them.

Example: In our house we have a classical ADSL connection and a modem-router. The
IP address that gets our computer is an IP that belongs to a local network as our
computer practically connects with the local network of the house. Part of this network
is our router, which is connected both with our local network and with the network of
our provider. When we want to print in the network printer in the next room, the
router does not participate as we are practically in the same network. But when we
want to see a page at the internet ,then the router undertakes to promote our packets
to the internet and conversely. Namely when the communication must pass from a
logical network to an another, the router undertakes to do the job.

Another expression of the same logic, is that a router separates broadcast domains.
Every network that is joined with the router can be a separate broadcast domain.
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Structured Wiring

Planning

— Usability
— Expandability
—Cost

Structured wiring.

With the term structured wiring we describe all the techniques by which we design and
manufacture the cable infrastructure and generally the physical infrastructure except
the logical place for demanding facilities.

In simple words we can say that the structured wiring is the set of all the network (and
telephone) cables of the facility.

The opinions by which we design the structured wiring is the usability and scalability of
the network. But of course within certain reasonable limits, which are usually dictated
by the cost.

We want namely the physical form to be for the user as transparent as possible.
To disturb as little as possible and to be accessible as easily as possible.

Additionally we want our implementation to has perspective, so that it can meet the
needs of the facility and whether any changes of use or extensions.

Finally we want to balance these with the cost of implementation .We need to assess
whether we have reached to a limit on the services that we are going to plan.

For example in a company with 20 workstations may be reasonable or practicable to
create a network of 40 seats, but it is not reasonable a network of 140 seats.
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Structured Wiring
Elements of structures wiring

e Cables
—Vertical wiring
* Connects fHors
— Horizontal cabling
* In the floor
* Underfloor
¢ Channels

Elements of structures wiring.

The structured wiring is consisting of 2 types of data.
First the wiring and secondly the connecting points.

In literal wiring there are two differences, the horizontal and the vertical wiring.

The horizontal wiring is the piece that undertakes to distribute the physical form into a
floor.

It connects to a point with the vertical wiring.

Many times they are inside to the furred ceilings or below the floor, sometimes are in
channels that are stuck on the walls.

The ends of the horizontal wiring are the socket to the walls or on the floor, through
them the user is connecting to the network.

The vertical wiring aims to unite the floors between them and with the central point of
the network, from where they communate with the outside world.
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Structured Wiring

* Connections

- Central interface
e Internet
* Other networks

- Connections of floors
* Switch
* Patch panel

- Terminals
* Power sockets
* External devices

Connections of structured wiring.

The second major subsystem of structured wiring is the links that connect the network
of the cables.

Here we have 3 categories.
The central interface, the connections between the floors and the final endings.

The main interface is the central point of our network. Therein lies the central switch
that connects all the floors (unless some are joined together). Usually there is a router,
through which we communicate with the outside world. With other networks, like the
internet.

Then we have the connections between the floors. The general rule says that in every
floor we have a switch. The switch is connected to the central switch.

From the switch starts a series of cables that are going into a patch panel. The patch
panel is atermination of cables that end up in the sockets to the walls.

It is not necessary to have one switch and one Patch panel per floor, it is likely, the
needs or the size of a floor, to dictate the network connection with a neighboring floor.

Finally we have the ends of the horizontal wiring the known to us as sockets .There
except the workstations often we can find some network devices, as for example, one
access point for wireless networking.
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WiFi

« Star topology

« Protocols 802.11

e Operating frequency of the order of GHz
e 11 Mbilt/s, 54Mbit/s, 150Mblt/s

Wifi, wireless LANS.

It is now quite common, the devices that we use may not be suitable for wired
networking.

It is most very frequent the access to the network to became from mobile devices such
as tablets or laptops. Wireless networking is an integral piece of modern networking.

The wireless networks have star topology, as they need a central point to
communicate.

The operating frequency of wi-fi are in the range of 2.4 to 5 Ghz ie billion hertz.

The speeds we can achieve vary depending on the protocol that we use.
802.11 b protocol achieves speed 11 Mbit / s

802.11 g protocol, that are the most common achieves speed 54 Mbit/s
And 802.11 n achieves speed to 600 Mbit/s (in theoretical approach)

The principle of operation is similar to that of wired communications, again there is a
physical form, here is the air, for which all the network members have to compete.
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Summary

* Cables

* Network devices

* Collision and broadcast domains
e Structured wiring

* Wireless Networks

In this lecture we talked about networking equipment.

Describe what are the network cables,

What is each one of the best known network devices?

We introduced the notions of collision and the broadcast domain
We said some things about structured wiring

And finally we saw some general information about wireless networks.
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3.5 Routing

Aagdveia 1

A multimedia lecture on the
subject of:

"Routing"

A multimedia lecture on the subject of. Routing

Alagavela 2

Presentation Contents

* How the network works
- Determination of the route between two hosts in the network
- Description of the basic concepts of routing.

- Comparison and contrast among methods and routing protocols.

In this lecture we will learn about network operation, how the route between two
hosts in the network is determined, we will look at the basic concepts of routing and,
finally, we will compare and contrast methods and routing protocols.
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Routing Basics

For package routing, a Router must know the following:

< Destination Address.

« Neighbouring Routers, from which it can learn distant networks.
« Possible routes for all distant networks.

« The best route for each distant network.

* How to maintain and verify the routing information.

A Router learns distant networks in the following ways:
< Static Routing.

« Dynamic Routing.

As soon as a network is set up, connecting WANs and LANs to the Router, we will have
to configure the logical network addresses, such as IP ones to all the other networks
hosts in order for them to communicate. When using the term routing, we mean the
transfer of a packet from one network device to another of a different network.
Routers are not interested in hosts but only in networks and the best route to them.
The logical network address of the host destination is used to transfer packets from the
router to it. If our network has no routers, then obviously there is no routing. Routers
are responsible for the routing to all the networks of our network. In order to route
packets, the least a router must know are the following:

eDestination Address.

*Neighboring routers, from which it can learn distant networks.

*Possible routes for all distant networks.

*The best route for every distant network.

*How to maintain and verify the routing information.

*The router learns about distant networks from neighboring routers, or from an
administrator. Next, it creates a routing table, which is a map of the network and
describes how it can find distant networks. If a network is directly connected, then the
router already know how to access it. If it is not, the router has to use one of the two
ways to learn how to access the distant network. These are static routing and dynamic
routing. Static routing means that a someone must manually enter the location of the
distant network in the routing table of the router. In dynamic routing, a protocol
running in the router communicates with the same protocol running in the distant
routers. In this way, the routers exchange information about all the networks they
know and enter this information in their routing tables. If there is a change in the
network, the dynamic routing protocol automatically notifies all the routers of this
change. In the case of static routing, the administrator is responsible for informing all
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routers manually. Typically, in a large network there is a combination of both static and
dynamic routing.

Alagavela 4

The basics of Routing
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Before proceeding to IP routing, let us take a look at an example demonstrating how a
router uses the routing table to route packets through an interface. The figure shows a
simple network with two routers. Router Lab A has a serial interface and three LAN
interfaces. Imagine we want to route a packet to a host whose IP address is
10.10.10.10. According to the routing table's output, in order for the router to route a
packet to the host 10.10.10.10. , it will perform packet switch the packet to interface
FastEthernet 0/0. This, in turn, will frame the packet and send it to the network
segment.
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The procedure of IP Routing
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Routing Table of Lab_A Router:

C
C

172.16.0.0/24 is subnetted, 2 subnets
172.16.10.0 is directly connected, EthernetO
172.16.20.0 is directly connected, Ethernetl

The procedure of IP routing is relatively simple and does not change regardless of the
size of a network. For example, Host A shown in the figure wants to communicate with
Host B who is in a different network. The procedure is as follows:

To Internet Control Message Protocol (ICMP) creates an echo request payload.
ICMP delivers the payload to Internet Protocol (IP), which then creates a packet.
This packet contains an IP source address, an IP destination address and a protocol
field. All these describe the recipient to whom the payload will be delivered as soon
as it arrives at its destination.

Once the packet is created, the IP protocol determines if the destination IP is in the
local network or in a distant one.

As soon as the IP protocol determines that it is a distant request, the package needs
to be sent to default gateway in order to be routed to the distant network.
Windows registry is accessed for the configured default gateway to be found.

Host's A default gateway 172.16.10.2 is 172.16.10.1. For the packet to be sent to
the default gateway, we must know the physical address of the router's interface
Ethernet 0, so that the packet is delivered to Data Link Layer, become Frame and
be sent to the router's interface, connected to the 172.16.10.0. network. Since
hosts communicate only via physical addresses in the local network, it is important
to understand that for Host A to communicate with Host B, it has to send the
packet to default gateway's MAC address of the local network.

Next, the command arp -a is used to check the Host's Address Resolution Protocol
(ARP) cache for it to see if the default gateway's IP address has been resolved to a
physical address. If so, then the packet is ready to be delivered to Data Link Layer
for framing. If the physical address is not in the Host's ARP cache, an ARP broadcast
request is sent to the local network to search for the physical address of
172.16.10.1. The router responds to the request and provides the Host with the
physical address of Ethernet 0 to embody it in its cache.
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Once the packet and the physical destination address are delivered to Data Link
Layer, LAN driver is used to offer access to the medium via the LAN type used (in
this case Ethernet). Then, a frame is created, including the packet with the control
information. This frame includes the physical addresses of source and destination
and an Ether-Type field, which describes the Network Layer protocol the packet
delivered to the Data Link Layer, in this case being the IP. At the end of the frame
lies the Frame Check Sequence (FCS) which includes the CRC result. The frame will
resemble the one in the figure. It does not include the physical address of the Host
destination, but the one of the default gateway of the local network.

When the frame is complete, it is delivered to the Physical layer to introduce it to
the physical medium (twisted pair wire) one bit per time.

Every device in the collision domain receives those bits and build a frame. Each one
runs a CRC and checks the answer to the FCS field. If the CRC matches, then the
physical address is checked. If this also matches, then the Ether-Type field is
checked in order for the protocol that was used in the Network Layer to be found.
The packet is removed from the frame and what is left of the frame is discarded.
The packet is delivered to the protocol listed in the Ether-Type field.

The IP protocol receives the packet and checks the destination IP address. Since
the packet's destination address does not look like any of the configured addresses
in the router, it will look it up in its routing table.

The routing table must have a registration for the 172.16.20.0 network, otherwise
the packet will be immediately discarded and an ICMP message will be sent to the
original device, stating that the destination network is unreachable.

If the router finds a registration for the destination network in its routing table, the
packet is switched to the exit interface, which in this case is the Ethernet 1
interface. As seen in the example, the output of the sh ip route command points at
the routing table of router Lab A. C means it is directly connected. No routing
protocols are necessary in this network since all the networks are directly
connected.

The router switch-packets the packet to the Ethernet Ibuffer.
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The procedure of IP Routing

Arp table tou Lab_A Router :

Protocol Address Age(min) Hardware Addr Type Interface
Internet 172.16.20.1 - 00d0.58ad .05f4 ARPA EthernetO
Internet 172.16.20.2 3 0030.9492.a5dd ARPA EthernetO
Internet 172.16.10.1 - 00d0.58ad.06aa ARPAEthernetO
Internet 172.16.10.2 12 0030.9492.a4ac ARPA EthernetO

C:\ >arp -a

Interface: 172.16.10.2 --- 0x3
Internet Address Physical Address Type
172.16.10.1 00-15-05-06-31-b0 dynamic
172.16.20.1 00-15-05-06-31-b0 dynamic

15. Ethernet 1 buffer must know the natural address of the host destination and first
checks the ARP cache. If the physical address of Host B has already been resolved and
is in the router's ARP cache, then the packet and the physical address are delivered to
the Data Link Layer to become a frame. In the example, we can see the ARP cache of
the Lab A router giving the ip arp command. The dash suggests that this the physical
interface of the router. From the outcome we know that the router knows the physical
addresses of Host A and Host B. In the event that the physical address has not been
resolved, the router will send an ARP request from its El interface for the physical
address of 172.16.20.2. Host B will respond with its physical address and the packet
together with the destination physical address will be sent to the Data Link Layer to
become a frame.

16. The Data Link Layer creates a frame with the source and destination physical
addresses, the Ether-Type field and finally the FCS field. The frame is delivered to the
Physical Layer to be sent by a physical medium one bit at a time.

17. Host B receives the packet and immediately runs a CRC. If the result matches the
FCS field, then the destination physical address is checked. If the Host finds it also
matches, it checks the Ether-Type field to determine the protocol that the packet must
be delivered at the Network Layer.

18. At the Network Layer, to IP protocol receives the packet and checks the destination
IP address. Since it matches, the field protocol is checked to find where the payload
must be delivered.

19. The payload is delivered to ICMP, which understands it is an echo request. ICMP
immediately responds discarding the packet and creating a new payload as an echo
reply.

20. A new packet is created, including the source and destination addresses, filed
protocol and payload. The destination address is now Host A.
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21. The IP protocol checks if the IP destination address is a device in a local or distant
network. Since the destination device is in a distant network, the packet has to be sent
to the default gateway.

22. The IP address of the default gateway lies in the device's Windows Registry and the
ARP cache is checked to see if the physical address has already been resolved.

23. As soon as the default gateway's physical address is found, the packet and the
physical destination address are delivered to the Data Link Layer to become a frame.
24. The Data Link Layer frames the information packet and includes the following in the
header: the source and destination physical addresses, the Ether-Type field and the FCS
field with the CRC result following.

25. The frame is delivered to the Physical Layer to be send from the physical medium,
one bit per time.

26. The router's Ethernet 1 interface receives the bits and build the frame. It runs the
CRC and checks the FCS field to check if the response matches.

27. Once the CRC is found to be alright, the destination physical address is checked.
Since it also matches, then the packet is extracted from the frame and the Ether-Type
field is checked to determine the network's protocol that will receive the packet.

28. The IP protocol receives the packet-since it is addressed to it-and runs a CRC to the
IP header, and next it checks the IP destination address.

29. In this case the router knows how to access 172.16.10.0 network, so this packet is
switched to Ethernet O interface.

30. The router checks the ARP cache to determine if the physical address for
172.16.20.2 has already been resolved.

31. Since the physical address of 172.16.20.2 has already been cached from the original
trip to Host B, the physical address and the packet are delivered to the Data Link Layer.
32. The Data Link Layer build the frame with the source and destination physical
addresses and puts an IP to the Ether-Type field. It runs a CRC in the frame and inserts
the result in the FCS field.

33. The frame is then delivered to the Physical layer to be sent to the local network one
bit at a time.

34. The destination Host receives the frame and runs a CRC, checks the physical
address and the Ether-Type field to determine where it will deliver the packet.

35. The IP protocol is the recipient and once the packet is delivered, it checks the
protocol field for further instructions, the IP finds instructions to deliver the payload to
ICMP, and the ICMP determines that the packet is an ICMP echo reply.

36. The ICMP confirms it has received the response by sending an exclamation mark (!)
to the user interface. The ICMP tries to send another 4 echoes to the destination Host.
It is important to understand that even if we had a bigger network, the procedure
would be the same. In a very big network, the packet just passes through more hops
until it reaches the destination Host. It is also very important to remember that when
Host A sends a packet to Host B, the physical destination address used is the one of the
default gateway's Ethernet interface. The reason is that frames cannot be placed in
distant networks but only local ones. Thus, the packets destined for distant networks
must first go through the default gateway. Let us now look at Host's A ARP cache, giving
the arp -a command. We can observe that the MAC physical address Host A uses to go
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to Host B is the EO interface of Lab A router. The physical addresses are always local and
never go beyond the router's interface.

Ala@avela 7

The procedure of IP Routing

* Configuring IP Routing

Za RN

It is now time to see how we configure a network. In the figure we can see 5 routers.
Corp, Remotel, Remote2, Remote3 and 871W (which is a wireless router). We must
remember that, by definition, these routers only know the networks that are
connected directly on them. The 1242P device in the figure is an Access Point and not a
wireless router like 871W. Consider this to be a wireless hub. The Corp Router is a 2811
one with wireless mobile. Remote routers RI, R2 and R3 respectively are 1841 SR and
Remote 2 is a 2801 with a wireless WIC card. Let us name the Remote routers RI, R2
and R3 respectively. The first step is to configure each of the router's interfaces with IP
address. In the table we can see the ID address plan we will use to configure the
network. Each of these networks in the table has a 24bit subnet mask (255.255.255.0).
The router configuration is a simple procedure since all we have to do is to put an IP
address in every interface.
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Configuring IP Routing in our Network

« Static Routing

Advantages:

- The Router's CPU is not encumbered.

- There is no use of the bandwidth among Routers.

- ltis safer.

Disadvantages:
- Very good knowledge of topology is required.
- All Routers have to be configured every time a network is added or removed.

- Not feasible in big networks.

Our network is ready for use once configured with IPs. However, how does a router
send packets to distant networks when the only way of communication is by checking
its routing table to find a way to access them? Each of the routers we saw previously
has information only about the directly connected networks to its routing table. So,
what happens when a router receives a packet that does not exist in its routing table?
In this case it cannot send a broadcast to search for the distant network and it discards
the packet. There are numerous ways to configure routing tables so that they include
all the networks in order to redirect the packets. Nevertheless, what is good for one
network is not necessarily good for another. Understanding various types of routing
helps with finding the required solution in a given environment. The types of routing
we will examine are: Static routing, Default routing and dynamic routing.

Static routing means manually adding routes to the routing table of each router. This
type of routing has the following advantages:

- The Router's CPU is not encumbered. Which means we can buy a cheaper router
than the one we would if we wanted to use dynamic routing.

- There is added security, as an administrator can allow routing access to certain
networks only.

Static routing, however, has its disadvantages, which are:

- Very good knowledge of topology is required, which means that the administrator
must manually add the route to a certain network to all the routers.

- It is not feasible in big networks as its maintenance would be a full task on its own.
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Configuring IP Routing in our Network
« Static Routing

ip route ldestination_network] jmesk] [next-hop_address or
exitinterface] [administrative_distance] [permanent]

Router(config)#ip route 172.16.3.0 255.255.255.0 192.168.2.4
Router(config)#ip route 172.16.3.0 255.255.255.0 192.168.2.4 150
Router(config)#ip route 172.16.3.0 255.255.255.0 s0/0/0

« Default Routing
871W(config)#ip route 0.0.0.0 0.0.0.0 10.1.11.1
871W(config)#ip classless
871W(config)#do show ip route
Gateway of last resort is 10.1.11.1 to network 0.0.0.0
10.0.0.0/24 is subnetted, 2 subnets
[ 10.1.11.0 is directly connected, Vlanl
C 10.1.12.0 is directly connected, DotllRadioQ
s* 0.0.0.0/0 [1/0] via 10.1.11.1
871W(config)#

In the example we can see the composition of a command for the addition of static
route to the routing table of a Cisco Router.

ip route is the command used to create the static route.

destination network is the network placed in the routing table.

mask is the subnet mask used by the network.

next-hop address is the address of the next-hop router that will receive the packet and
redirect it to the distant network. This is a router interface, located in a directly
connected network. We must ping this interface before adding the network. If we
insert a wrong next-hop address or the interface to that router is down, then the static
route will appear in the router configuration but not in its routing table

exitinterface is used in the place of the next-hop address and appears as a directly
connected route.

administrative distance by definition, static routes have administrative distance 1 or 0
if we use an exitinterface instead of a next-hop address. We can change the default
value, by adding an administrative weight at the end of the command.

permanent if the interface is down or the router cannot communicate with the next-
hop router, the route will be deleted from the routing table. By selecting the
permanent option, the route remains in the routing table.

Let us use an example of a static route for clarification. The ip route command simply
tells us that it is a static route. 172.16.3.0 is the distant network which we want to send
packets to. 255.255.255.0 is the mask of the distant network. 192.168.2.4 is the next
hop or the router we will send the packets to. Let us add 150 to the end of the
command. 150 changes the default administrative distance from 1 to 150. The
administrative distance is the reliability of a route, where 0 is optimum and 255 the
worst. In the next example, instead of a next-hop address we use an exit interface,
which will make the route seem like a directly connected network. In terms of function,
next-hop and exit interface operate in the exactly the same way.
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We use default routing to send packets to a distant network not existing in the routing
table of the next-hop router. We have to do so only in the case of sub networks,
namely those that have only one exit path from the network. In the example we can
see the configuration of a default route in the 871W router and its routing table.
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Configuring IP Routing in our Network

« Dynamic Routing
- Routing Protocol Basics

- Administrative Distances (AD)
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- Routing Protocols
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Link State
Hybrid

Dynamic routing refers to the use of protocols to locate networks and update the
routing tables in routers. In practice, this is easier than using static or default routing,
but it will encumber the router's CPU and the network links' bandwidth. A routing
protocol determines a set of rules used by the router when communicating and
exchanging routing information with neighbouring routers. The routing protocols we
will examine in this lecture are RIP version 1 and 2 and part of IGRP. Networks use two
types of routing protocols; the interior gateway protocols (IGPs) and the exterior
gateway protocols (EGPs). IGPs are used for the exchange of information among
routers belonging to the same autonomous system (AS). An AS is a collective of
networks under a common administrative domain, which basically means that all the
routers that share the same routing table information belong to the same AS. EPGs are
used for the communication between autonomous systems. An example of an EGP is
the Border Gateway Protocol (BGP), which we will not refer to or use in this seminar.
There are some important aspects we must be aware of concerning routing protocols
before delving into RIP. In particular, we must comprehend the concept of
administrative distances, the three different kinds of routing protocols and the routing
loops.

The administrative distance is used to assess the reliability of the routing information a
router receives from a neighboring router. The administrative distance is an integer
from 0 to 255, with 0 being the most reliable value and 255 meaning that there will be
no movement from this route. If one of the two routes has a smaller AD than the other,
then the one with the smaller AD will be added to the routing table. If both routes for
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the given network have the same AD, then metrics of the routing protocol such as the
hop count or the line bandwidth will be employed to find the optimal route to the
distant network. The route with the smaller metric value will be added to the routing
table. In the event that both routes have the same AD and same metrics, then the
routing protocol will perform load-balance in the distant network, meaning it will send
packets from both links. The table presents the administrative distances Cisco routers
use to decide which route they will follow for a distant network. If a network is directly
connected, the router will always use the interface connected to the network. If we
configure a static route, the router will prefer this route to any other it has learned
towards that network. We can change the administrative distance of static routes, but
they are 1 by default.

There are three categories of routing protocols: Distance Vector, Link State and Hybrid.

The distance vector protocols find the optimal route to a distant network judging by
the distance. Every time a packet passes through a router, it is called a hop. The route
with the lowest number of hops towards the network is characterized as the optimal
one. the vector signifies the direction towards the distant network. RIP together with
IGRP are distance-vector routing protocols . They send the whole routing table to
directly connected neighbors.

Link State Link state protocols-also known as shortest-path-first-protocols, each create
three individual tables. One of these tables monitors the directly connected neighbors,
another determines the topology of the whole network and another is used as a
routing table. Link-state routers know more about the network than any other
distance-vector routing protocol. OSPF is another routing protocol and is entirely link
state. Link state protocols send updates of their own links to all the other network
routers.

Hybrid Hybrid protocols use a combination of characteristics of distance-vector and
link state ones, such as EIGRP.

There no standard way method of configuring the routing protocols for each business.
It is something that is decided according to each case. If we understand how the
various routing protocols function, we can make the right decisions that meet the
requirements of each business.
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Distance-Vector Routing Protocols

e a0 [

ng
=1

The distance-vector routing algorithm passes on the entire content of the routing table
to neighboring routers, which. In turn, combine the received registrations with the
ones in their own routing tables, in order to complete the routing table of the router.
This is called routing by rumor, because a router that receives an update from a
neighboring router believes that the information about distant networks is true,
without verifying it on its own. It is possible for a network that has multiple links to the
same distant network to exist. In this case, the administrative distance of each update
is first checked. If the AD is the same, then the protocol will have to use different
metrics to determine the optimal route towards the distant network. RIP uses hop
count only to determine the optimal route towards a network. If RIP finds more than
one links with the same hop count towards the same distant network, it will
automatically perform load balancing. Rip can perform load balancing for up to six links
of the same value. However, there is a problem with this type of route metric, which
arises when we have two links to a distant network, which have a different bandwidth
but the same hop count. The first image shows two links towards a distant network
172.16.10.0. Since the link 172.16.30.0 is a T1 link with 1.544 Mbps bandwidth and the
172.16.20.0 network is a 56K link, we would like the router to prefer T1 to 56K. Since
the hop count is the only metric used by RIP routing, the two links would appear to be
of the same value. This is called pinhole congestion. It is important to understand what
a distance-vector routing protocol does when it starts. In the second image, the four
routers start with the directly connected networks to their routing tables. With the
start of a distance-vector routing protocol to each router, the routing tables are
updated with all the information collected by neighboring routers. As shown in the
second image, each router has only the directly connected networks in its routing
table. Each router sends its entire routing table outside its every active interface. Each
router's routing table contains the network number, exit interface and hop count
towards the network. In the third image, the routing tables are completed because
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they contain information for all the networks of the internet. They are considered to be
converged, since there is a likelihood that they do not pass on any data. For this reason,
the fast convergence time is a great advantage. In reality, this is one of RIP's problems
(its slow convergence time). The routing table in each router retains information
concerning the distant network number, the interface to which the router will send
packets in order to reach that network and the hop count or metric towards the
network.

Alagaveia 12

Distance-Vector Routing Protocols

* Rooting Loops
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- Maximum Hop Count
- Split Horizon
- Route Poisoning

- Holddowns

Distance-vector routing protocols monitor every change on the internet, periodically
broadcasting routing updates. The broadcast includes the entire routing table. This
works fine but at the expense of the CPU being encumbered and the links' bandwidth,
and if there is a disconnection towards the network, then serious problems may arise.
Also, except the slow convergence of the distance-vector protocols, conflicting routing
tables and loops may appear.

Routing loops may appear because each router is not updated simultaneously. Let us
look at an example. In the image, the interface for Network 5 is down. All routers know
about network 5 except router E. Router A has a path to Network 5 in its tables through
Router B. When Network 5 is down, Router E updates Router C. This results in Router C
stopping routing to Network 5 through Router E. Routers A, B and D know nothing
about Network 5 yet and continue the sending updating information. Router C will
eventually send its update and cause B to stop routing to Network 5, but Routers A and
D have not been updated yet. To them it appears that Network 5 is still available
through Router B with metric 3.

The problem arises when Router A sends the standard 30-second message "Hello, I'm
here and these are the links | know", which includes the potential to reach Network 5
and now routers B and D receive the good news that they can access Network 5
through Router A, and so Routers B and D send the information that Network 5 is
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available. Each packet destined for Network 5 will go to Router A, Router B and then
back to Router A. This is a rooting loop.

Maximum hop Count

The routing problem we just described is called counting to infinity and is caused by
the wrong information spread on the network. Without any mediation, the hop count
infinitely increases each time one of the packets goes through a router. One way of
solving that problem is to set a maximum hop count. RIP allows up to 15 hop counts so
that anything requiring 16 hops to be rendered unreachable. In other words, after a 15
hop loop, Network 5 will be assumed down. In this way, the maximum hop count
controls how much it takes for a routing table entry to be cancelled.

Split Horizon

Another solution to the routing loop problem is called split horizon. This reduces the
amount of wrong routing information and the routing overhead in a distance-vector
network, imposing the rule that the routing information cannot be sent back to the
same direction it arrived. Namely, the routing protocol discerns from which interface it
learned a route and does not send the information for this route through the same
interface. This would prevent Router A from sending the update information it received
from Router B back to Router B.

Route Poisoning

Another way of avoiding problems caused by conflicting updates and stopping network
loops is route poisoning. For example, when Network 5 is down, Router E starts route
poisoning, advertising Network 5 as 16 hop count or inaccessible. This route poisoning
protects Router C from being vulnerable to wrong updates concerning the route for
Network 5. When Router C receives a route poisoning from Router E, it sends a
command called poison reverse back to Router E. This ensures that all the routes in its
section have received the information of the poisoned route.

Holddowns

A holddown keeps away frequent update messages by restoring a route that is up and
down. Typically, this occurs in a serial link which loses its connection and then it is
restored. If there was no way to stabilize the network, it would never converge and
that problematic interface could render the whole network down. Holddowns prevent
routes from changing too fast, allowing some time for a route that is down either to
recover or the network to be stabilised first before it selects the next best route. They
also tell the routers to block, for a certain period of time, any changes that may affect
any recently deleted routes. This prevents the premature restoration of inactive routes
in the tables of other routers.
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Routing Information Protocol (RIP)

* RIP Timers
- Route Update Timer
- Route Invalid Timer
- Holddown Timer

- Route Flush Timer
« Configuring routing with RIP

* Holding Down RIP Propagations
Lab_A#config t
Lab_A(config)#router rip
Lab A(config-router)«network 192.168.10.0
Lab_A(config-routericpassive-interface serial 0/0

Routing Information Protocol (RIP) is a real distance-vector routing protocol. RIP sends
the entire routing table outside all active interfaces every 30 seconds. RIP uses only
hop count to determine the optimal route to a distant network, but its maximum hop
count equals 15. This means that at 16 the distant network is considered inaccessible.
RIP functions well in small networks but is inadequate for big networks with slow WAN
links or networks with a large number of installed routers. RIP version 1 uses classful
routing only, meaning that all the devices of the network must use the same subnet
mask. RIP version 2 offers a feature called prefix routing and sends information about
the subnet mask together with the route updates. This is called classless routing.

RIP Timers

RIP uses four different types of timers to adjust its performance.

Route Update Timer It sets the time interval (typically 30 seconds) between the
periodic routing updates with which the router sends a full copy from its routing table
to all the neighbors.

Route Invalid Timer It determines the time period that must pass (180 seconds) before
the router decides that a route is invalid. It will reach this conclusion if it does not
receive updates for a given route within a certain time period. When that happens, the
router will send updates to all neighbors that this route is invalid.

Holddown Timer This sets the time period during which no routing information must
be sent. The route will be rendered in a holddown state when an update packet is
received, declaring that the route is inaccessible. This continues either until an update
packet with better metric is received or until the holddown timer is over. Its default
time is 180 seconds.

Router Flush Timer It sets the time needed to delete a route from the routing table
from the moment it is rendered invalid (240 seconds). Before this being deleted form
the table, the router notifies its neighbors for the imminent cancellation of this route.
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The route invalid timer value must be smaller that that of the route flush timer. This
gives the router enough time to notify its neighbors of the invalid route before the
routing table is updated.

Configuring Routing with RIP
To configure RIP routing, we simply open the protocol with the command router rip
and tells the RIP routing protocol which protocols to advertise.

Holding Down RIP Propagations

We may not want to advertise our RIP network to all the LAN or WAN. We have nothing
to gain by advertising our network on the Internet. There are different ways to prevent
the spreading of unwanted RIP updates in our LANs and WANSs.
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RIPVersion 2 (RIPV2)

RIPv1 RUN?
Distance vector Distance vector

Maximum hop count of 15 Maximum hop countof 15
Classful Classless

Broadcast based Uses multicast 224.0.09

No support for VISM Supports VISM networks

No authentication Allows for MDS authentication

No support for discontiguous networks Supports discontiguous networks

RIP Version 2

RIP version 2 is mainly the same as RIP version 1. they are both distance-vector
protocols. This means that each router running RIP sends its entire routing tables
outside all its active interfaces at regular intervals. Also, the timers and loop-avoidance
schemes are the same in both RIP versions. RIPvI as well as RIPv2 are configured by
classful addressing, but RIPv2 is considered to be classless because it sends information
about the subnets in every rout update.

Moreover, both have the same administrative distance, which is 120. However, there
are significant differences which make RIPv2 more gradational compared to RIPvlI.
Generally, RIP is an open standard and we can use it for every make of router, but it
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consumes considerable bandwidth, thus not making the optimal choice for our
network.

RIPvI versus RIPv2

Let us take a look at the similarities between RIPvl and RIPv2. As mentioned earlier,
they are both distance-vector protocols. They both have a maximum hop count of 15.
RIPvl is classful whereas RIPv2 is classless. RIPvl is broadcast based while RIPv2 uses
multicast 224.0.0.9. RIPvI does not support VLSM in contrast to RIPv2, which does so.
RIPvl has no authentication while RIPv2 allows MD5 authentication. Lastly, RIPvI does
not support interrupted networks as opposed to RIPv2, which does so.

As mentioned above, RIPvl-as opposed to RIPv2-is a classless routing protocol, which
means it sends information about the subnet mask together with the route updates.
Alongside with subnet mask information, RIPv2 can support Variable Length Subnet
Masks (VLSMs) as well as a summarisation of the network limits.
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Summerization

* Routing

« Static Routing

« Default Routing

« Dynamic Routing

« Administrative Distance (AD)
* RIP

< RIP Version 2

In this lecture we learned about the concept of routing and how it works as well as the
kinds of routing there exist (static and dynamic).

We also learned about Administrative Distance and the role it plays in the procedure of
routing, and finally we compared and contrasted the two versions of RIP routing
protocol.
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3.6 Internet Protocol Version 6 (IPV6)

Alagdveia 1

A Multimedia Lecture on the topic of:

"Internet Protocol Version 6
(IPv6)"

A Multimedia Lecture on the topic of: Internet Protocol Version 6

Ala@avela 2

Contents

v Why we need IPv6?

s The advantages and the usage of IPv6

s IPv6 addressing and terminology

s How IPv6 functions in an Internetwork environment

v' Transition to IPv6

In this lecture we will learn:

v'Why we need to stop using IPv4 and implement the use of IPv6
v'lts advantages and how it is used

~|Pv6 addressing and various terminology

v'How it functions and how it is used in an Internetwork environment
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S How the transition IPv6 will be achieved
Awagavela 3

Introduction to IPV6

The potential of escalating networks for future uses demands an endless supply of IP
addresses and improved mobility. IP version 6 combines extensive addressing in a more
effective way and a header with better potential in order that the demands for
classified networks are met in the future.

IPv6 satisfies even the most complex of demands for hierarchical addressing, something
which IP version 4 could not offer. A basic benefit is that IPv6 can re-create end-to-end
communications without the translation of network addresses (NAT) being necessary, a
demand for a new generation of everyday use and real-time applications.

A variety of techniques can be used, including a function for the automatic adjustment
of parameters, can be used for the transition from IPv4 implementations to IPv6.

In this lecture, the functionality and benefits of IPv6 are described.

The potential of gradating networks for future uses demands an endless supply of IP
addresses and improved mobility. IP version 6 combines extensive addressing in a more
effective way and a header with better potential in order that the demands for
classified networks are met in the future.

IPv6 satisfies even the most complex of demands for hierarchical addressing,
something which IP version 4 could not offer. A basic benefit is that IPv6 can re-create
end-to-end communications without the translation of network addresses (NAT) being
necessary, a demand for a new generation of everyday use and real-time applications.
A variety of techniques can be used, including a function for the automatic adjustment
of parameters, can be used for the transition from IPv4 implementations to IPv6.

In this lecture, the functionality and benefits of IPv6 are described.
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\Why nore IP addresses are needed

r Internet population
r Approximately 973 million users in November 2005
Emerging population and geopolitical and address space

r Mobile users
~ PDA, pen-tablet, notepad and so on
r  Approximately 20 million in 2004

Mobile phones
r  Already 1 billion mobile phones delivered by the industry

> Transportation
r Internet access in planes and cars

r Consumer devices
r  Sony mandated that all its products be IPv6 enabled by 2005
r Billions of home and industrial appliances

Well, a short answer stating that we have to communicate and our current system is
not sufficient, just will not do. Let us take a look at how much time and effort have
been invested in discovering more elaborate ways to economize on bandwidth and IP
addresses. Variable Length Subnet Mask (VLSM) is an answer to our concerns about
the ever-increasing shortage of IP addresses. It is a fact that the number of people and
devices connected to networks is rising on a daily basis. This is not at all negative, since
it shows that we are looking for new, exciting ways of communicating with other
people. In reality, it is a basic human need. However, the outlook is not so promising
because, as mentioned earlier, we are running out of IPv4 addresses, on which our
ability to communicate currently depends. In fact there will be no more IP addresses
left to use. IPv4 has only 4.3 billion addresses which are theoretically available but we
know we cannot use them all. In practice, there are approximately only 250 million
addresses that can be allocated to devices. Surely, the use of Classless Inter-Domain
Routing (CIDR) and of Network Address Translation (NAT) have contributed to the
temporary avoidance of the inevitable address shortage, but they will run out
eventually and this will happen in the near future. There is a very small percentage of
people online in China and we know that there is a huge population and number of
companies which will definitely want to be connected. There are many statistical
reports, but what | really want you to consider, without sounding alarmist, is the fact
that there are about 6.5 billion people on the planet today and it has been estimated
that only slightly more than 10% are connected to the Internet..wow!

The statistical data spell out the sad truth that according to the IPv4 capabilities, each
individual cannot have more than one computer, let alone all the other devices we
use. |, personally, have more than one computers and it is highly likely that the same is
true for you. Not to mention the array of phones, laptops, game consoles, fax
machines, routers, switches and any other device we use every day. Consequently, it is
my firm belief that something must be done before IP addresses run out and the ability
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to connect with each other, as we know it, is lost. This something happens to be the
application of IPv6.
AiacJxxvEia 5

IPV6 characteristics and its uses

Larger address space Simper Header
« Worldwide access and flexibility « Effective routing
potential « Performance and percentage of
« Assembly redirection gradation
« Multihoming * No broadcasts
< Automatic parameter adjustment * No checksums
* Plug-and-play « Extension headers
< End to end without NAT « Flow labels

* Renumbering

IPV6 is a strong reinforcement of IPv4. IPv6 has much potential, which offer functional
enhancement. Based on the usage of IPv4, programmers have proposed changes that
will meet better the current and foreseeable demands of the network.

Larger address space: This includes many improvements, such as better worldwide
access and flexibility potential, the summation of prefixes that have been announced
on routing tables, multihoming in many Internet administration services (ISP),
automatic parameter adjustment that can include link-layer addresses, plug-and-play
options, complete public to private readdressing as well as simpler mechanisms for
dealing with the renumbering and modification of addresses.

Simper Header: A simpler header has many advantages to offer in comparison to IPv4.
There is performance and percentage of redirection gradation. There are no
broadcasts, which means eliminating the threat of broadcast storms, there is no need
for checksums, and there is simpler and more effective extension of header
mechanisms. Finally, there are flow headers for process, not requiring opening the
internal transfer packet to determine various circulation flows.
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IPV6 characteristics and its uses

Mobility and security Various transition methods
* Mobile IP compatible with RFC « Dual stack
« Compulsory Ipsec (or native) for IPv6 « 6to4 tunnels
« Translation

Mobility and security: Mobility and security ensure compliance with mobile IP and
functionality of Ipsec standards. Mobility allows users to move to networks with mobile
network devices, many having wireless connectivity. Mobile IP is a model Internet
Engineering Task Force (IETF) available for IPv4 and IPv6. This model allows mobile
devices to move without the network connection being interrupted. Because IPv4 does
not automatically offer this kind of mobility, you have to add it with extra
configuration. This mobility characteristic is integrated into IPv6, which means that
every IPv6 node can use it when needed. The routing headers of IPv6 make its mobility
characteristic much more effective for terminal nodes compared to 1Pv4.

Ipsec is the IETF model for IP security, available for both IPv4 and IPv6. Although the
functions are essentially the same in both environments, Ipsec is compulsory in IPv6. It
is activated in every IPv6 node and available for use. This availability in all nodes makes
the Internet with IPv6 safer. In addition. Ipsec requires keys for every party, resulting in
a basic, worldwide development and distribution.

Various transition methods: There are two ways to integrate the already existing
capabilities of IPv4 into those of IPv6:

One approach is to have a dual stack with IPv4 and IPv6 being adjusted at the interface
of a network device.

Another approach called "IPv6 to IPv4 or "6to4" channeling, uses a IPv4 tunnel to
transfer the IPv6 traffic.
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Larger address space

IPv4 = 32 Bits

IPv4
« 32 bits or 4 bytes long
« Approximately 4.200.000.000 possible addresses

IPv6
« 128 bits or 16 bytes long, 4 times the size of IPv4
« Approximately 3.4* 1038 possible addresses
« 5*1028 addresses for each individual

Ipv6 increases the number of the address bits by a coefficient of 4, from 32 to 128. this
factor allows for a very large number of determinable nodes, however, like in every
addressing system, not all addresses are used or are available.

The current use of IPv4 address protocol is extended through the application of
techniques such as (NAT) and temporary address allocation. Nevertheless, the handling
of the data payload from intermediate devices causes (or complicates) the advantages
of peer-to-peer communication, end-to-end security and the quality of services (QoS).
IPv6 offers multiple universal addresses that can be used for a variety of devices, such
as mobile phones, personal digital assistants (PDA) and IP-compatible vehicles. The
available 32-bit Ipv4 address space is quadrupled to 128 bits. These addresses are
accessible without the use of IP translation, concentration and temporary delegation of
techniques.

Besides, the increase in the address bit number, also increases the IPv6 header size.
Since every IP header includes a file of origin and a destination address, the size of
header fields that contains the addresses is 256 bits for IPv6 in contrast to 64 bits for
IPv4.
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A larger address space allows address aggregation

Customer
No. 1
Announces
2001:0410:0001:/48 Only the /32 Prefix

2001:0410::/32

\ IPV6
Customer Internet
No. 2 2001::16

2001:0410:0002:/48

« Prefix aggregation has been announced on the worldwide routing table
« Effective routing, with gradation potential
« Improved bandwidth and functionality for the circulation of user data.

A larger address space makes room for greater address allocation in ISPSs and
organizations. An ISP aggregates all the clients' prefixes into a unified prefix and
announces it to IPv6 Internet. The increased address space is sufficient to allow
companies to determine a unified prefix for the whole network, too. A clients prefix
aggregation results in a more efficient and graded routing table. Routing with gradation
potential is necessary in order to develop the network functions. The improved
network bandwidth and functionality for user circulation will connect not only various
devices but also applications. The use of the Internet today and in the future may
include the following elements:

<A dramatic increase in the number of broadband, high speed consumers and always-
on connections

eUsers who spend more time online and are, in general, willing to spend more money
on communication services (such as music) and high-end search offers

*Home networks with extensive network applications, such as wireless Voice over IP
(VolIP), home surveillance and advanced services such as real-time Video on demand
(VoD)

Mass gaming with participants from across the globe and a wealth of mass media e-
learning, offering the students on-demand distant laboratories or laboratory
simulations.
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IPv6 addresses and their illustration

Format:
o XIXIXIXIX:X:X:X, Where x is a 16-bit hexadecimal field
/'Case-insensitive for hexadecimal A, B,C, D, E, and F

2001 O<!W3€4di0012'i0000 0000:1234:$6it>

Global promt  SuDrwt mieriaci 10

« Leading zeros in a field are optional:
~2031:0:130F:0:0:9C0:876A:130B
« Successive fields of 0 can be represented as b ut only once per address.

Examples:
http://[2001:0db8:3¢4d:0012:0000:0000:1234:56ab]/default.html
-2031:0000:130F:0000:0000:09C0:876A:130B
- 2031:0:130f::9¢0:876a:130b
- 2031::130f::9c0:876a:130b—incorrect
- FF01:0:0:0:0:0:0:1 -> FFO1:1

-0bDDDDDL > 1
- 0:0:0:0:0:0:0:0 -» =

The comprehension of how IP addresses are structured and the way they will be used
is as vitally important in IPv4 addressing as in IPv6, you have already read about the
fact that at 128 bits an IPv6 address is much larger than an IPv4 one. As a result of this
and the new ways these addresses can be used, you may have probably realized that
IPv6 will be more complicated to handle. But do not fear! As | mentioned earlier, | will
analyze the basic elements and show you how an IPv6 address is structures, how you
can write it and what are the most common of its uses. It may appear rather
complicated at first, but | am certain that you will very soon comprehend it and have
no problem!

Let us take a look at the slide, which shows as example of an IPv6 address divided into
sections.

As you can see, the address is actually much longer, but is this the only difference?
Well, to begin with, notice that it has eight groups of numbers instead of four, and
those groups are separated with a semi-colon instead of full stops. There are also
letters in the address. So, the address is in hexadecimal form, exactly like a MAC
address, so we could say that the address has eight 16-bit hexadecimals, marked by
colon blocks.

Another thing | would like to draw your attention to is about defining your test network
in order to play with IPv6, as | know you will want to do so. When using a web browser
to make an HTTP connection to an IPv6 device, you will have to keystroke the address
in the browser program with brackets around the address. Why?

Well, a semi-colon is already used by the browser to define a port number. In essence,
if you do not include the address in brackets, the browser will have no means to locate
the information.

It is now apparent that if you can use names, you would prefer them to define a
destination (for instance www.cisco.com). Therefore, it must be very clear that DNS
services will become exceptionally important during the application of IPv6.

183 TEI NMEAOTMNONNHZXZOY - ZXOAH TEXNOAOTIKQN EPAPMOIQN
TMHMA MHXANIKQN MNMAHPO®OPIKHZ T.E.


http://%5b2001:0db8:3c4d:0012:0000:0000:1234:56ab%5d/default.html
http://www.cisco.com

Ipv6 does not require a rational string. Use the following guidelines for the strings of
IPv6 addresses:

<The initial zeros in a field are optional, so that 09C0 =9C0 ka1 0000 =0.

<Consecutive fields of zeros can be represented as only once in address.

«An undefined address is written as because it includes only zeros. By using the
symbolization, the length of most addresses is significantly reduced.

AMagdveia 10

Types of IPv6 addresses

IPv6 uses:
« Unicast
* An address for only one interface
« IPv6 has different types (global kat link-local)
* Multicast
* One-to-many
« Activates a more efficient use of the network
* Uses a broader range of addresses
* Anycast
« One-to-nearest (allocated from unicast address space)
« Multiple devices share the same address
« All anycast hubs must offer uniform services
« Source devices send packets to anycast addresses
« Routers decide on the nearest device to reach a destination
« Suitable for balancing load and for content delivery services

We are all familiar with the Ipv4 unicast, broadcast and multicast addresses, which
basically define who or at least with many other devices we communicate with.
However, as | mentioned earlier, IPv6 adds to theses three addresses and introduces
anycast. Broadcasts, as we know, have been eliminated from IPv6 because of their
ineffectiveness. Let us see what each type of address of IPv6 addressing does and
which forms of communication they offer.

Unicast Packets sent to a unicast address are delivered to only one interface. To
balance the load, multiple interfaces can use the same address. There are various types
of unicast addresses, but it is not necessary to examine them now.

Global unicats addresses They are typically public with addressing potential, and are
the same as in IPv4.

Link-local addresses These are similar to private ones in IPv4, which means they are
not routed. Consider them to be a versatile tool that gives you the opportunity to
create a temporary LAN that will not be routed, but is still necessary for common use
and have access to files and services on a local level.

Unique local addresses These addresses are also not intended for routing, but are
globally unique, so that it is quite impossible to have one of them being overlapped by
another. Unique local addresses were designed to replace local addresses and
practically do what the private IPv4 addresses do, allowing communication in a location
while at the same having routing potential towards a number of local networks.
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Multicast Again, as with IPv4, the packets intended for a multicast address are
delivered to all the interfaces defined by that multicast address. Sometimes they are
called one-to-many addresses. It is really easy to locate a multicast address in IPv6,
because they always start with FF. We will examine more details about multicast
function later on.

Anycast Similar to multicast addresses an anycast one defines multiple
interconnections; there is a big difference, however: the anycast packet is in reality
delivered only to one address, that being the first found and defined in terms of
routing distance. Again, this address is special, because you can apply a unified address
to more than one interfaces. They could be described as one-to-one of many
addresses, but the term anycast is much more convenient.

You may wonder if there are specially reserved addresses in IPv6, since you know that
such exist in IPv4. Well, they actually do and we will examine them later on.

AiacjxivEia 11

Special addresses

0:0:0:0:0:0:0:0 Is equivalent to :. Itis the corresponding IPv4 address 0.0.0.0, and is
typically the source address of a host when stateful configuration is used.

0:0:0:0:0:0:0:1 Is equivalent to 1. Itis the corresponding 127.0.0.1 in IPv4
0:0:0:0:0:0:192.168.100.1 This is the way an IPv4 address would be written in a mixed
IPv6/IPv4 environment.

2000;:/3 The global unicast address range

FC00::/7 The unique local unicast range

FE80::/10 The link-local unicast address

FF00::/8 The multicast range

3FFF:FFFF::/32 Reserved for examples and documentation

2001:0DB8::/32 Also reserved for examples and documentation

2002:/16 Also used with 6to4, which is a transition system. It is the way that

allows IPv6 packets to be transmitted to an IPv4 network without having to use explicit
tunnels.

This slide shows various addresses reserved for a specific purpose.
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IPv6 Routing Protocols
AS 1 AS 2 RIP
- IGP EGP : IGP
X ettt ’ —rt IS-1S
BGP EIGRP 1

Types of IPv6 Routing

r  Static

~  RIPng

~ EIGRPv6
~  OSPFv3

The IPv6 unicast-routing command is necessary to activate IPv6 before each
routing protocol is defined.

Most of the routing protocols we have already discussed have been upgraded to be
used in IPv6 networks. Also, many of the functions and parameter adjustments we
have already learned about will be used in the same way they are used now.

In IPv6, like in Ipv4, routing protocol according to the longest-prefix match is used.
Newer protocol versions can handle longer IP addresses and differently structured
headers. For the time being, the upgraded protocols are the ones shown on the slide.
The static routing of IPv6 is exactly the same as that of IPv4. There is, however, a
special condition; the router must be able to define the link-local address of every
neighboring router in order to confirm that the destination address of a package can
recognize the neighboring router from its link-local address. Basically, with this
condition, it is not recommended using the global unicast address until the next hop.
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RiPng

Similar to IPv4
« Distance vector, radius of 15 hops, split horizon and poison
reverse
< Based on RIPv2

Updated IPv6 characteristics
« IPv6 prefix, next-hop IPv6 addresses
* Uses the multicast group FF02::9, the all-rip-routers multicast
group, as the destination address for RIP updates
* Uses IPv6 for transport
* Named RIPng

« Interface mode
Routerl(config-if)#ipv6 rip 1 enable

« Router mode
Routerl(config)#ipv6 router rip 1
Routerl(config-rtr)#

To be honest, the main characteristics of RIPng are the same as those of RIPv2. It
remains a distance-vector, with a max hop count of 15, using split horizon, poison
reverse and other loop-avoidance mechanisms, but now it uses the UDP 521 port. It
still uses multicast to send its updated versions, but in IPv6, it uses the FF02::9 transfer
address. This is good indeed, given that in RIPv2 the multicast address was also
224.0.0.9, so that the address still has 9 at the end in the new IPv6 multicast range, as
well. In reality, most routing protocols should retain some of their IPv4 identity, as in
the example above. Of course, there are differences in the new version, too. We know
that the routers keep the next-hop addresses of their neighboring routers for every
destination network they have in their routing table. The difference is that with RIPng,
the router can retain those next-hop address tracks using the link-local address and not
the global one. probably, one of the greatest changes regarding RIPng (and all the
routing protocols, for that matter) is that you can adjust the parameters or activate a
network's advertisement through the interface mode instead of a network command in
router mode. So, in the case of RIPng, if you activate it immediately on an interface,
without going in router mode and start a RIPng process, then a new RIPng process will
simply start for you. However, this does not mean that it cannot be activated in the
other way, as well. You can see the activation examples on the slide. You just have to
remember that RIPng will operate in about the same way as in IPv4, with the biggest
difference being that we do not need to individually define the network interface we
want to activate for it to take part in the routing.
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Transition to IPv6

IP6 6to4 6to4 PG
Host Router Router Host
IPvé IPv4 IPv6 ol
Network Network Natwork \
IPv6 Traffic

With the term transition we mean:
¢'There are no time limits for the change and it is not necessary for everything to
happen at the same time.

¢'There are various transition mechanisms:
* Smooth aggregation between IPv4 kot IPv6
« Use of dual stack and 6to4 tunnels

¢'Different compatibility mechanisms
< IPv4 and IPv6 nodes can communicate

The transition from IPv4 does not require upgrading all nodes simultaneously. Many
transition mechanisms allow for the smooth integration of IPv4 and Ipv6. Some
mechanisms that allow IPv4 nodes to communicate with IPv6 nodes are also available.

All these mechanisms are used in different situations.

The two most common transition techniques from IPv4 to IPv6 are as follows:

«Dual stack
«|Pv6-over-1Pv4 (6to4) tunnels

For the communication between IPv4 and Ipv6 networks there can exist IPv4 addresses
which are integrated into an IPv6 address. On the slide there is an example of transition
and integration mechanism. 6to4 routers automatically integrate Ipv6 traffic into IPv4

packets.
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Dual Stack

i J e e
.
rrr

Dual stack is an integration method in which a node haw
application and compatibility with an IPv4 and IPv6 network.

This is the most common type of transfer strategy, because it is the most convenient
for us, allowing devices to communicate using IPv4 or IPv6, dual stacking allows
upgrading all your networks and applications on the network one at a time. As more
and more central computers and devices on the network are upgraded, most of the
communication will be in IPv6 and, without realizing it, there will be no need for IPv4
to exist, so it will be removed.

Moreover, Dual stack configuration is very easy, as shown in the example on this slide.
The only thing you have to do is activate iPv6 and define an interface to an IPv6
address together with the existing IPv4 one.

189 TEI NMEAOIMONNHZOY - ZXOAH TEXNOAOTIKQN EPAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



Awagdvela 16

6to4 tunneling

Dual stack Dual stack
Router1 Router2

QoA IPv4 network &= o
Pvehost  § ’ 1 ‘ IPv6 host
and network and network
IPv4: 192.168.30.1 1Pv4: 192.168.40.1 >
é %} IPv6: 2001:0b8:1:1::1 1Pv6: 2001:0b8:2:2 %
["1Pv6 packet | 1Pva |

IPv6 packet encapsulated in an |Pv4 packet

6to4 tunneling is really useful for IPv6 data transfer through a network which is still
IPv4. It is highly likely that will have IPv6 subnets or other parts of your network which
are entirely IPv6, and those networks must communicate with each other. It is not that
complicated, but if you consider that this might happen in more than one WAN or any
other network you do not control, it could be rather bad. So, what do we do in case we
do not have total control? Creating a channel that will transfer IPv6 traffic to the whole
IPv4 network is the solution. The whole concept of tunneling is not something difficult
and the creation of tunnels is not as hard as many believe. All this is actually snatching
the IPv6 packet traveling through the entire network and sticking an Ipv4 header to it.
To illustrate this, take a look at the figure on the slide. For this to happen some Dual
stack routers are needed, for whom | talked earlier. Now an extra configuration must
be made to create atunnel between the routers.

At this point, our IPv6 networks can now communicate through an IPv4 network. | must
now mention that this cannot be a permanent solution, as our ultimate goal must be
an overall complete IPv6 network from the beginning to the end. It must be
emphasized that if the IPv4 network involved in this situation has a NAT translation
point, it will break up the tunnel encapsulation you have just created. Over the years,
NAT has been upgraded to an extent that it can handle specific protocols and dynamic
connections; without this upgrading, NAT will destroy the majority of the connections.
Given that this transfer strategy is not present in most NAT usages, this means trouble.
However, there is a way to go around this problem and it is called Teredo, which allows
all the tunnel traffic to place in UDP packets. Nat does not fragment UDP packets, so
with Teredo technology and the packets being covered by the UDP cloak, they will go
through NAT without facing any particular problems.

190 TEI NMEAOIMNONNHZOY - 2XOAH TEXNOAOTKQN E®PAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



Awa@avela 17

NAT-PT

Node A | NATPT
Pvé-Only ‘ ,.,'::,,‘ wva . Node D
2001 :dbSAN1 1 —%,__ Network 192.0.30.1
. £

---192021 I

SrcAddr DestAddr —l SecAdde DestAddr i
2001:008:00:1::1 | | 2001:db8:Mca | NATPT Transiation 192022 192.0.30.1 .
* NAT-Protocol Translation (NAT-PT) is a translation mechanism between

an IPv6 and an IPv4 network
* The translator’s job involves translating IPv6 packets to IPv4 and vice
versa.

You may have probably heard that IPv6 has no NAT, which is correct in some respects.
IPv6 does not have a NAT application on its own. However, this is only a technicality,
because there is a transfer strategy, known as NAT protocol translation. (NAT-PT). You
have to know that you must resort to it only if you have no other option, as it is not
such a good solution. With this, IPv4 central computers can communicate only with
other Ipv4 ones and those that are intrinsically IPv6, only with other IPv6 ones. What
does this mean?

So, with the tunneling approach we receive IPv6 packets and cover them up as IPv4
ones. There is no encapsulation in NAT-PT and the data of the source packet are
detracted from one IP type and repacked as a new IP destination type.

Static NAT-PT offers one-to-one correlation of a unified Ipv4 address to only one Ipv6
address (sounds like a static NAT). There is also dynamic NAT-PT, which uses a total of
IPv4 addresses to provide a one-to-one correlation with an IPv6 address. Finally, there
is also the Network Address Port Translation (NAPT-PT) which provides a many-to-one
correlation, with many IPv6 address being correlated to an IPv4 address and port
number.

As one can see, we do not use NAT to translate a public and a private IPv6 address, as
we would do with Ipv4, but rather between Ipv4 and IPv6, again, this must be used as a
last resort. In most cases, a tunneling approach would function much better and
without the added concern of adjusting parameters and encumbering the system.
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Summarization

= |Pv6 offers an abundance of characteristics and functions which make a
higher upgrade of IPv4.

r IPv6 supplies us with a larger number of addresses in hexadecimal format.

r  IPv6 addresses can be acquired from IPv6 hosts dynamically, using automatic
configuration.

> |IPv6 requires a new RIP version.

~  The transition methods from IPv4 to IPv6 include dual-stack and
tunneling, with 6to4 tunneling prevailing.

This unit was a detailed overview of IP version 6 (IPv6), starting from why it will be the
protocol of choice in the future together with its advantages. The changes in address
form and the type of packet header were discussed, including the automatic parameter
adjusting and the role of multicast addressing. A large part of the lecture was
dedicated to the description of IPv6 routing. The RIPng protocol was presented and

analyzed and, finally, the transfer strategies for migrating from IPv4 to Ipv6 were
determined.
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3.7 Network Address Translation (NAT)

Ala@dvela 1

Multimedia Lecture with topic:

"Network Address Translation
(NAT)"

Multimedia Lecture with topic: Network Address Translation

Alagavela 2

Network Address Translation

Q NAT

* Transl b local add kat public ones

* Many private hosts share few global addresses

LT -
. & o

Q Private Network Q Public Network

* Uses private address * Uses public addresses

range (local addresses)
* Local addresses may not | * Public addresses are
L be used externally ‘\ globally unique

The initial plan for the Internet that every company required to take was one or more
registered classful IP networks. The people who manage this program ensure that none
of the IP networks will not reused. On condition that every company was using IP
addresses only within their own networks listed, so it will not reproduce IP addresses
and the IP routing would work properly.
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The connection to the Internet using only a registered network number or some
registered network numbers,worked well for a certain period. From the early to mid
90's, it became clear that the Internet is growing so fast, where all IP network numbers
will be assigned by the mid! This resulted in concern that the available networks will be
assigned completely and some organizations would not be able to connect to the
Internet.

The main long-term solution to the problem of scalability of IP addresses was to
increase the size of IP addresses. This fact was the most compelling reason for the
advent of IP version 6 (IPv6). The IPv6 uses a 128-bit address, instead of the 32-bit
address in IPv4. With the same or improved process to assign a range of unique
addresses to any organization that is connected to the Internet, IPv6 can easily support
every company and every individual on the planet, with the number of IPv6 addresses
theoretically reaches above 1038.

Were proposed many short-term solutions to overcome the problem, but three
standards cooperated for the resolution of. Two of the standards that cooperate closely
are the Network Address Translation (NAT) and the private addressing. These two
features together allow to the organizations to use non-registered IP network numbers
internally and still be able to communicate properly with the Internet. The third model
was the Classless Interdomain Routing (CIDR), which allows to the internet providers to
reduce the wastage of addresses IP, by giving to a company a subset of the network
number and not the entire network. The CIDR can also allow to the providers to
summarize paths so that multiple classes A, B or C networks can match with a single
path, which helps to reduce the size of routing tables on the Internet.

Alagavela 3

Application of NAT

10003

O The NAT is designed to save IP addresses and allow companies to use private addresses in
their internal networks.

O These private, internal addresses are translated into routing, public addresses.

O The NAT, as defined by RFC 1631, isthe process of changing an address to another inthe IP
packet header.

O In practice, NAT allows to the hosts that have private IP address to have access to the
Internet.

O The NAT translations can be static or dynamic.

O The most powerful feature of NAT routers is their ability to use port address translation
(PAT), which allows to multiple internal addresses to map to the same public address.

Similar to Classless Inter-Domain Routing (CIDR), the initial intention for NAT was to
slow the depletion of available IP addresses, by allowing to many private IP addresses
to be represented by some smaller number of public IP addresses. Since then, it has
been found that NAT is also a useful tool for network migrations and mergers, common
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uses of the load of a server and the creation of "virtual server." In this chapter we will
look at the basics of the NAT functionality and terminology that is used in NAT.
Sometimes, NAT really decreases the overwhelming amount of public IP addresses that
required in the your network environment. And it's really convenient to the merging of
two companies that have duplicate internal addressing. It is also very good to have it
when a company changes its (ISP) and the network administrator does not want to face
the problem of changing the internal addresses.

Here is a list of situations where it is better to have the NAT on your side:

When you need to connect to the Internet and your hosts do not have globally unique
addresses IP.

«When you change to a new Internet service provider that requires you to renumber
your network.

*When you need to merge two intranet with duplicate addresses.

You usually use NAT to a perimeter router. For a display of this, see chart transparency.
From all these you will think that NAT is very good and useful. However it has some
disadvantages. The address translation introduces delays, is losting the ability of
monitoring the footprint from end to end and some applications can not be used
together with the use of NAT. Of course the most obvious benefit of NAT is the saving
of IPv4 addresses as this is the reason which we still have not run out of them.

Ala@dvela 4

Types of NAT

There are three different types of NAT that you can use
O Static NAT
0O Dynamic NAT

O Overloading NAT with PAT (NAPT)

There are three different types of NAT that you can use
O Static NAT
O Dynamic NAT

O Overloading NAT with PAT (NAPT)

195 TEI NMEAOIMNONNHZOY - XXOAH TEXNOAOTIKQN E®PAPMOTIQN
TMHMA MHXANIKQN NMAHPO®OPIKHX T.E.



Awgavela 5

Static NAT

O Static NAT - Mapping an unregistered IP address to a registered IP address on a
one-to-one basis. Particularly useful when a device needs to be accessible from
outside the network.

O In static NAT, the computer with the IP address of 192.168.32.10 will always

translate to 213.18.123.110.
2131
213,

This type of NAT has been planned to allow an one-to-one mapping between local and
global address. Remember that the static version requires you to have a real Internet IP
address for each server in your network.

dw
;m
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Dynarmic NAT

O Dynamic NAT - Maps an unregistered IP address to a registered IP address from a
group of registered IP addresses.

O In dynamic NAT, the computer with the IP address 192.168.32.10 will translate to
the first available address in the range from 213.18.123.100 to 213.18.123.150.
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This version allows you to assign the non-registered IP address to a registered IP
address from a group of registered addresses IP. Does not need to configure statically
your router in order to assign an internal to an external address, as you did with the
static NAT, but you should have enough real IP addresses for all those who are going to
send and receive packets from the Internet.

Alad>dveia 7

Overloading NAT with PAT (NAPT)

O Overloading - A form of dynamic NAT that maps multiple unregistered IP addresses to
a single registered IP address by using different ports. This is known also as PAT (Port
Address Translation), single address NAT or port-level multiplexed NAT.

O In overloading, each computer on the private network is translated to the same IP
address (213.18.123.100), but with a different port number assignment.

213.18.123.100:1

213.18.123.100¢

213.18.123.100:1

2000 Mo w SWt! Works

This is the most popular type of NAT configuration. You must understand that the
overloading is actually a form of dynamic NAT that maps multiple unregistered IP
addresses to a single registered IP address by using different ports. Now, why is it so
special? Well, because it is also known as Port Address Translation (PAT). And by using
PAT (NAT overload), you can have thousands of users that can connect to the Internet
using only one real global address IP. The NAT overload is the real reason that have not
exhausted the valid IP addresses on the Internet.
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Terms of NAT

O Inside local address — The IP address that is defined on one host on the internal
network. This address is likely to be a private address in RFC 1918

U Inside global address — A legal IP address that is defined by the NIC or service provider
that represents one or more local internal IP addresses to the outside world.

O Outside local address — The IP address of an outside host as it is known to the hosts
on the internal network.

U Outside global address — The IP address that is defined on one host on the outside
network. The owner of the host sets this address.

The names that we use to describe the addresses that are used with NAT is quite
simple. The addresses that are used after NAT translations are called global addresses.
These are usually the public addresses that are used on the Internet, but remember
that you do not need public addresses unless you are connecting to the Internet.

Local addresses are those that we use before the NAT translation. So, the internal local
address is actually the private address of a server who tries to connect to the Internet,
while the outside local address is the address of the destination host. The last one is
usually a public address (web, mail server, etc.).

After translation, the internal local address is called as internal global address and the
external global address then takes the name of the destination host.

198 TEI NMEAOTMNONNHZOY - 2XOAH TEXNOAOIKQN E®GAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



Awa@avela 9

Function of NAT

Basic NAT translation

&_: /inside Loca! inside Globak
10.1.1.9 '

10113 170.168.2.4
10.11.2 170.168.2.3
vV 10111 170.168.2.2J

O Inside local address - The IP address assigned to a host on the inside network. This address is
likely to be an RFC 1918 private address.

O Inside global address- A legitimate (Internet routable or public) IP address assigned the service
provider that represents one or more inside local IP addresses to the outside world.

In the shown example in the slide, the host 10.1.1.1 sends an outgoing packet to the
perimeter router who is configured with NAT. The router identifies the IP address as an
internal local IP address for an external network, translates the address, and records
the translation in the table of NAT. The packet is sent on the outside interface with the
new translated source address. The external host returns the packet to the host from
which came and the NAT router translates the inside global IP address back to the
inside local IP address using the table NAT. This is the basic function of NAT in simple
words.

Alacj)dvEia 10

Function of PAT

NAT overloading example (PAT)

TCP | 10.1.1.1:1024 | 170168 2 2 1024 | 63407323

TCP | 10.4.1.3:1723 | 170.168.2.2 1402 | 63.41.7.3:23
......... TCP | 10.0.1.2:4723 | 170.168.2.21723 | 63.41.7.323

O PAT (Port Address Translation) allows you to use a single Public IP address and assign it up to
65,536 inside hosts (4,000 is more realistic).

PAT modifies the TCP/UDP source port to track inside Host addresses.

Tracks and translates SA, DA and SP (which uniquely identifies each connection) for each stream
of traffic.

(=
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Let's take a look at a more complex configuration by using overloading, or also referred
to as Port Address Translation (PAT). | will use again the shape of the slide to show you
how it works PAT. With the overloading, all internal hosts will be translated to a single
IP address, hence the term overloading. Again, the reason that have not exhausted the
available IP addresses on the Internet is because of overloading (PAT). Take a look at
the NAT table of the diagram again. In addition to the local internal IP addresses and
external global IP addresses, now we have and port numbers. These port numbers
help the router to determine which host should receive the traffic that will return to
the internal network.

The port numbers used in transport layer for the determination of local host example.
If we had used IP addresses for the determination of hosts on the internal network,
this would be called static NAT and we would have exhausted the addresses. The PAT
allows us to use the transport layer for the determination of hosts, which in turn allows
us to use (in theory) to 65.000 hosts with a real address IP.

Alag@avela 11

Resurme

~  Basic concepts of Network Address Translation (NAT)
r  Static, dynamic and overloaded NAT
r  Use of different types of NAT

To summarize, in this section we learned the basic concepts of NAT. Also, we talked in
detail about all types of NAT, such as static NAT, dynamic NAT and Overloading NAT
with PAT (NAPT), and finally saw the function of NAT and PAT.
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3.8 Virtual Local Area Networks (VLANS)

Awagaveia 1

Multimedia AIGAeEN ve B¢aa:

"Virtual Local Area Networks
(VLANSs)"

Multimedia lecture: Virtual Local Area Networks (VLANS)
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VLAN Intoduction

A VLAN is a logical grouping of network users and resources connected to specific
ports on a switch some of the administrator.

> The possibility of creating smaller broadcast domains in a layer 2 web matching
different ports of the switch to different subnetworks.

Frames that are transmitted across the network switches between ports that are
logically grouped within the same group VLAN.

By default, any host that belongs to a particular VLAN can not communicate with
any other host that is a member of another VLAN.

r  Forcommunication between VLANSs require routers.

By definition, switches separate the collision domains, and routers separate the
broadcast domains. In contrast to yesterday's networks which are based on collapsed
backbones, the current network design is characterized by a flatter architecture thanks
to the switches. A VLAN is a logical grouping of users and network resources connected
to administratively defined ports on a switch. When you create VLANS, you have the
ability to create smaller broadcast domains in a layer 2 switched internetwork by
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assigning different ports on the switch to different subnetworks. A VLAN is treated as a
region subnet or broadcast domain, which means that moving broadcast frames onto
the network switched only between ports that are logically grouped within the same
VLAN. By default, hosts on a specific VLAN can not communicate with hosts that are
members of another VLAN, so if you want to communicate with each VLAN, the answer
is that you still need a router.

Alagavela 3

VLAN Introduction

The application of VLAN combines switching technologies Level 2 and routing Level 3 on
the limitation both collision domains and the broadcast domains.

~  The VLANSs can also be used to provide security by creating the VLAN groups according to
the demand and the use of routers for communication between VLAN.

r A physical connection port used for application assignment VLAN.
r  Communication between VLAN can only occur through the router.

r This limits the size of broadcast domains and uses the router to identify whether a VLAN
to communicate with one another VLAN.

r NOTE: This is the only wayfor a switch to break one broadcast domain!

In this section, you will learn, in detail, what exactly is a VLAN and how members of
VLAN function in a switched network. They will also tell you about how the trunking is
used to send information from around the VLAN through a single connection. Finally
we will see how we can have communication between the VLAN by entering a router
in a switched network.

Aiatjxxveia 4

VLAN Overview

e Segmentation
 Flexibility

e Security

AWLAN =ABroadcast Domein =Logical Network (Subnet)

202 TEI MEAOTMNONNHZOY - 2XOAH TEXNOAOTIKQN EPAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHX T.E.



A VLAN is a group of network services that are not restricted to a physical segment or
LAN switch. The VLANs segregate in logical partitions switching networks based on the
functions, project teams, or applications of company. A workstation in a VLAN group is
limited to communicating with other devices on the same VLAN. The VLAN created for
the segmentation services traditionally provided by routers in LAN networks. They
provide us the scalability, security and better network management.

Alagavela 5

VLAN Basics
=R 8.8 gg 99 29 TJ -IJ
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Figure 1 - Network without Figure 2 - Network with
VLANs VLANs

» Logically defined interest group that restricts one broadcast domain

» VLAN created by the software switch

» Alldevices in a VLAN are members of the same broadcast domain and receive all
broadcasts.

» Broadcast by default, are filtered from all ports one switch that are not members of the
same VLAN

Figure 1 shows how layer 2 switched networks are typically designed as flat networks.
With this configuration, each transmitted broadcast packet received by each device in
the network regardless of whether the device should take it or not.

By definition the routers allow to the broadcast packets only to appear on the network
that created them, while switches transmit component broadcasts packets to all
segments. And by the way the reason that is called "flat network" is because it's a
broadcast domain and not because the actual design is physically level. In Figure 1 we
see the host A sends a broadcast to all ports and all the switches forward, all except the
port that originally received it.

While in Figure 2 we see a switched network where the host A sends a frame to host D
as destination. What is important is that, as you can see,the frame is forwarded only to
the port where is the host D. This is a huge improvement over the old networks with
hub, unless a single collision domain is what you really want something that will not
recommend it. Now you already know that the greatest benefit gained by creating a
layer 2 switched network is that it creates individual collision domains for each device
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connected to each port on the switch. This scenario frees us from the Ethernet
distance limitations, so now we can build larger networks.

AiculjdvEia 6

VLAN Basics
One link per VLAN or a single VLAN
Without 10.1.00n6  Trunk (later) 10.1,00/1¢
VLANs With ___F.
VLANs i -}

10.2.0.0116

Marvenrg
VAN

10.2.0.0116

S, 10.3.0.0/16 10.3.0.0/16

e

~ The VLANSs are created to provide the segmentation services that traditionally
provided by routers in the physical configurations of the local LAN.
~ VLANSs provide the progression, security, and better network management.

But often, with any new progress and new issues come. For example, the greater the
number of users and devices, the more broadcasts and packets each switch must
handle.

And here we have another issue: security! This is the real problem because in a typical
layer 2 switched internetwork, all users by default can see all devices.

And you can not stop devices to send broadcasts, as you can not stop users from trying
to respond to these broadcasts.

This means that your security options are limited only to place passwords on your
servers and other devices.

However by creating VLANs you can solve many of the problems associated with layer
2 switching, as well as the above.
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VLAN Attributes

~  Moves, adds and changes in a network easily achieved by forming a port to
the appropriate VLAN.

r A group of users who need a high level security can be put into a VLAN so
that users outside the VLAN can not communicate with them.

r  As function with the logical grouping of users, the VLAN can be considered
independent from the physical or geographic locations.

r  The VLAN greatly enhances network security.

r The VLAN increases the number of broadcast domains by reducing their size

VLAN Attributes

Here is a short list of ways that the VLANs simplify network management:

*Moves, adds and changes in a network easily achieved modulating a port to the
appropriate VLAN.

<A group of users who need a high level security can be put into a VLAN so that users
outside the VLAN can not communicate with them.

*As function with the logical grouping of users, the VLAN can be considered
independent from the physical or geographic locations.

The VLAN greatly enhances network security.

*The VLAN increases the number of broadcast domains by reducing their size.

Alagdvela 8

Advantages of VLANs

Control of broadcasts in a network
Safety

Flexibility and scalability

1=1— l7{ -l s
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Multiple Broadcast Domains

Broadcast Propagation .
Using Routers
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Unfortunately broadcasts appear on every protocol, but how often depends on three
things:

e The type of protocol

e Application / s running on a network

e How these services are used

Some older applications have been rewritten to reduce their requirements for
bandwidth, but there is a new generation of applications that are incredibly greedy
with the bandwidth and consume as much as they can find.This supersaturation of
bandwidth is done from the multimedia applications that make extensive use of
broadcasts and multicasts packets.Also, defective equipment, inadequate
segmentation, and poorly designed safety aggravates seriously the problems that these
applications create.All this has added an important new dimension to network design
and presents a new set of challenges to a manager.

It is understood that it is imperative to make sure that your network is properly
fragmented so you can quickly isolate problems of a single department to prevent
them from spreading them throughout your network.And the most effective way to do
this is through strategic planning switching and routing.

Given that switches have become more accessible recently, many companies are
replacing their networks levels with pure switched network and VLAN settings.

All devices in a VLAN are members of the same broadcast domain and receive all
broadcasts.By default, these broadcasts are filtered from all ports on a switch that are
not members of the same VLAN.This is important because you get all the benefits of
using a switched design without having all the problems you would have if all your
users were in the same broadcast domain.

It's time to talk about safety issues. A flat internetwork security usually treated with
connecting hub and switches together with routers. So it was basically the job of the
router to maintain security. This setting was quite inefficient for several reasons.First,
anyone associated with the physical network could have access to network resources
that were in that specific natural local LAN.Secondly, everything that someone had to
do to observe all network traffic, was simply to connect a network analyzer to the
hub.And similar to this last ugly fact, users could accede to a workgroup connecting
terminals with the existing hub. This is not insurance.But that is precisely the reason
that makes VLANSs so effectively.If you build and create multiple groups broadcasts, you
will have total control over each port and user. So the days when anyone could just
connect the terminals with any port on a switch and gain access to network resources
is in the past because now you have control on each port, plus all the resources where
the door can have access. And it does not end there, because VLANs can be created
according to network resources that a user requires, and switches can be configured to
inform a network management station for any unauthorized access to network
resources. And if you need communication between the VLAN, you can apply
restrictions on a router. You can also place restrictions on MAC addresses, protocols,
and applications. This is security!
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Finally, if you pay attention to what you've read and heard so far, you will know that
the layer 2 switches reads only the frames for filtering and not looking at the network
protocol layer 3. And by definition, the switches forward all broadcasts. But if you
create and apply VLANS, essentially creating smaller broadcast domains at layer 2.That
means that the broadcasts sent from one node to a VLAN will not be transmitted to the
ports that are set to belong to a different VLAN.

So with the definition of the port of switches or groups of users in a VLAN in switch or a
group of connected switches, you gain the flexibility to add only the users you want in
that broadcast domain regardless of their physical location.This setup can also work to
block broadcast storms caused by a faulty network interface card (NIC) and also to
prevent a device from the intermediate retransmission of broadcast storms all over the
web.These problems can still happen in the VLAN where the problem was, but it will
remain in this VLAN and will not spread further.Another advantage is that when a VLAN
gets too big, you can create more VLANSs to keep the broadcasts so do not consume
too much bandwidth.The fewer users in a VLAN, the fewer users affected by
broadcasts. This is too good, but we need to seriously consider the network services
and understand how users connect with them when you create a VLAN.It's a good
move to try to keep all services, except e-mail and internet access that everyone needs,
local to all users as much as it certainly can be done.
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The function of a VLAN
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r- Each logical VLAN is like a separate physical bridge.

> The VLAN can extend in multiple switches.

To understand how a VLAN is up to a switch is useful first to look a traditional network.
The first table shows how has created a network with the utilization of hub in order to
connect physical LANs to a router. Here you can see that every network is connected
through a port of a hub with a router.

Each node is connected to a particular physical network must match with the number
of that network in order to be able to communicate in internetwork.
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Notice that each section has his own local LAN, so if you had to add new users ,in sales
for example, you should connect them directly to the LAN of sales and they would
became automatically part of this collision and broadcast domain. This project has
really worked well for many years.

But there was one major fault: What happens if the hub for Sales is full and there is the
need to add another user on the LAN sales?Or what to do if there is no more physical
space where the sales team is for this new employee?Well then, say that there is
plenty of space in the room of the funding department of the building. This new
member of the sales team should sit in the same side of the building with the people
of the funding department and connect with the hub for the finance. Doing this it's
obviously that the new member becomes member of the users of the local finance
LAN, which is very bad for many reasons. First of all, we now have an important
security issue. As the new sales person is a member of the broadcast domain of
finance, can see all hosts and have access to all network services as they can and all
colleagues from the department of finance. Secondly, to allow that user to access
network services sales as you need to do the job, he had to pass through the router to
connect to server sales, which will not be so efficient. Here is what a switch offer to us.
In the second shape we can see how switches come to rescue the situation by the
removing of the physical limits in a network to solve our problem. We see also how six
VLANs (numbered 2 until 7) used to create a broadcast domain for each section. In
every port of switches defined a membership of a VLAN, according to the host and in
which broadcast domain is placed. So if we need to add one another user to the sales
VLAN (VLAN 7), we could define a port on VLAN 7 regardless of where the new
member of the sales team is physically located. That explains on of the best advantages
in the design of yours network with VLANs beyond the old outdated design of
backbone. Now simply and clear, each host who must be in the sales VLAN is defined
only in VLAN 7. The nodes within each VLAN can communicate with each other but not
with on them on a different VLAN because the nodes in any VLAN «think" that is really
in a legacy network, as we saw earlier. So to allow the hosts from a specific VLAN to
communicate with a node or a host in a different VLAN we should use a router. It works
with the same way as if we were trying to connect different physical networks.
Communication between VLANs must pass through a layer 3 device.
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VLAN Memberships
Configuring VLANSs Description
Statically Network administrators configure port-by-port
Each Port is associated with a specific VLAN.
The network administrator is responsible for keying in
the mappings between the ports and VLANSs.
Dynamically The ports are able to dynamically work out their VLAN

configuration.

Uses a software database of MAC address to VLAN
mappings (which the network administrator must set up
first).

Most times, the VLANs are created by a network administrator who designated the
ports of switches in each VLAN. The VLANs of this type are known as static VLANSs. If
you do not mind for a little more work when you begin this process, you can define the
hardware addresses of all the devices in the network to a database so that your
switches can define the VLANs dynamically whenever a host is connected to a switch.
Obviously, this type of VLAN is known as a dynamic VLAN.

Alagaveia 11

Static Vlans

r  The static VLAN called port-based and port-centric VLANSs.
r  The static way to define a VLAN is the most common.

r  When a device connects to the network automatically assumes that belongs to the
VLAN that is defined and the port on which the switch is connected.

r  There is a default VLAN, and Cisco switches is VLAN 1.
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The creation of a static VLAN is the most common way to create a VLAN and one of the
reasons is that the static VLAN is safer. This safety comes from the fact that any port of
switch we have defined in a VLAN will remain at this, unless you change yourself the
ports. The designation of a static VLAN is very easy in the creation and the supervision
and works really well in a networking environment where any movement of users
within the network must be controlled. May be useful to use a network management
software to assign ports, but it is not necessary. In the graph every port of the switch is
assigned from us in which to belong, which was based from which VLAN each host will
be a member. The actual physical location of the device does not matter so much. In
which broadcast domain your hosts be members is up to you. Again, you should
remember that all the host should also have the correct address information IP. For
example, you must assign every host of VLAN 2 to belong in the same network in order
they can be members of this VLAN. It is also a good idea to take into account that if you
connect a host with a switch you should check the VLAN membership of that port. If
the membership is different from that is required for that host, then you will not be
able to gain access to network services.
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Dynamic VLANs

[ess)

~ Dynamic VLANs are created through network management programs.

» Dynamic VLANs determine the award of VLAN on a device based on MAC addresses.

» Each device connected to the network, prompting a database switch to participate in
one VLAN

From the other side, a dynamic VLAN determines the assignment of a VLAN on a device
manually. Using the intelligent management software, you can depent on VLAN
assignments to hardware addresses (MAC), in protocols, or even applications that
dynamically create VLANs. For example say that hardware addresses (MAC) have
entered into a centralized application management VLAN and you connect a new
device. If you connect this in a not assignable port, the data base management VLAN
can search for the hardware address and assign and configure the switch port to the
correct VLAN. This makes management and configuration much easier because if a user
changes location, the switch will assign the correct VLAN automatically.

But here again, there's a topic: You have to do more work at first to prepare this
database. Of course there are and some services such as VLAN Management Policy
Server (VMPS) for the organization of a database of the MAC addresses which will be
used for the dynamic examination of your VLANS, which automatically maps the MAC
addresses to VLANs and can save you from some trouble.
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Determination VLAN Ports

Types of ports

r  Access ports
An access port belongs to and carries the traffic of only one VLAN.

r Trunk ports
The trunk ports can carry traffic from several VLANs simultaneously.

You know that the ports of switches are layer 2 only interfaces that are connected with
a physical port. One port of switch belongs only to one VLAN if it's access port or to all
VLANSs if it's trunk port. As the frames put about across the network, must be in
position to watch all the different types of them and to understand what to do with
them according to their hardware address. The frames are treated differently according
to the type of connection that crossing.

There are two different types of connections in a switched environment:

Access ports: One access port belongs and transfers the traffic only ones VLAN. The
traffic is received and sent with native styling without pasting VLAN ID. Anything that
reaches an access port is assumed that simply belonged to the VLAN that has set on
this port. So what do you think would happen if an access port receives a packet with a
VLAN ID? This packet will be dropped. But why? Well because an access port does not
consider the source address, traffic with VLAN ID attached can be sent and received
only by trunk ports. With an access connection, this can be mentioned as
parameterized VLAN of port. Any device that is connected with an access link is
unaware of membership one VLAN, the device supposes that it is part of the same
broadcast domain, but hasn't total picture and so does not understand the physical
network topology. Another information that is good to know is that the switches
remove any information VLAN from the frame before they send to a access-link device.
Remember that the access-link devices can not communicate with the devices out of
the VLAN unless the packet is routed by a router. Also you should know that you can
create a port to be either access or trunk and not both. So you have to choose one or
the other and you know that if you do a port access, this port can be set to only one
VLAN.

Trunk Ports: Believe it or not these ports have named from the phone system links
«trunks» which can simultaneously carry multiple communications. Similarly and the
trunk ports can carry information from multiple VLANs simultaneously. One trunk link

212 TElI NEAOMNONNHZQOY - XXOAH TEXNOAOTIKQN E®PAPMOIQN
TMHMA MHXANIKQN NMAHPO®OPIKHZ T.E.



is a direct connection 100 or 1000Mbps between two switches, between one switch
and one router, or even between one switch and one server and allows the traffic
multiple VLANs. The trunking is a real advantage because one port can join a whole
bunch of different VLANs simultaneously. That's a very good characteristic because you
can set it to ports so that they can have a server connected to two separate broadcast
domains simultaneously and so your users will not have to cross a layer 3 device
(router) to connect and have access to it. Another profit of junction is activated when
you connect switches. The trunk links in a link can transfer different amounts of VLAN
information, but by definition if the links between the switches are not trunked, only
the information from a certain VLAN will be transferred in this connection. It's good to
be known that all VLANs send information to a branched connection unless you
remove some VLAN by yourself, something that we will see how it's done below.

Aa@avela 14

Determination VLAN Ports

B e T V

A AILLL EAALEIE I XL L TL bk )

Red VLAN  Blue VLAN Green VLAN

Trunk Link

............................

VLANs can span across multiple switches bl l I o’ l "4 I
by using trunk links, which carry traffic

for multiple VLANs Ponamua Vi ounaay v
Red VLAN  Blue VLAN Green VLAN

To the figure, we can see how the different links are used in a switched network. All
hosts that are connected to switches can communicate with all the ports who belong
to their VLAN because of the connection between them. Remember, if we used an
access connection between the switches, this would allow only to one VLAN to
communicate between the switches. As you can see, these hosts use access links in
order to connect with the switch and so they can communicate only with hosts in the
same VLAN. This means that without a router, no host cannot communicate out of his
VLAN, but can send data with trunk links to the hosts in an another switch that has set
the same VLAN with his own.
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Determination VLAN - Frame Tagging

r- Each frame is attached with a label or VLAN ID.

r-  Each switch examines the VLAN ID of the frame before the promotion.

r  The VLAN ID is removed from the frame before the broadcast to the final
destination.

Backbone

Now as you know, you can organize our VLANSs to extend to more than one connected
switches. This ability is probably the main advantage in the application of VLANSs. But it
can be more complicate, even for a switch and would be good to have a way to watch
all the users and the frames as they travel between switches and VLANs. And here is
where the frame tagging plays an important role. This method of determination of
frames sets a user-defined unique ID to each frame. Sometimes referred to it as «VLAN
ID» or even «color». Let's see how it works: Each switch where the frame reaches must
first identify the identity of the VLAN from the tag of the frame. After discovers what to
do with the frame looking at the information from the database of MAC addresses as
we learned in the previous section. If the frame reaches a switch that has a (trunked)
branched connection, the frame will be transmitted from the trunk port. When it
reaches in an exit, that determined from the list of MAC addresses, which is an access
link that matches the VLAN ID of the frame, then the switch will remove the identifier
of the VLAN. This is done so that the destination device can receive the frames without
the requirement to understand the determination of the VLAN.
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Frame Tagging Methods

r  There are two major methods for the frame tagging:
> Inter-Switch Link (ISL)
> IEEE 802.1Q

> Inter-Switch Link (ISL)

> Cisco's proprietary
r Used Fastethernet and GigabitEthernet only
A 802.1Q

> Created by the IEEE as a standard method of frame tagging
> Essentially adds a field frame to identify the VLAN

0 ISL 802.1Q 1
Proprietary Nonproprietary
Encapsulated Tagged
Protocol independent Protocol dependent
Encapsulates the old Adds a field to
frame in a new frame the frame header

There are two major methods of frame tagging in which we will just mention, without
going into more details:
I:The ISL a Cisco's method which used only for her devices and

2: The 802.1Q. from IEEE, which can be used more often because the devices from all
the manufacturers support her.

Alag@dvela 17

Routing Between VLANs

Router connectingthree VLANStogether for inter-VLAN
communication, one interface for each VAN

10.10.0.11/16

\

= 10.20.0.22/1
acp VLAN 20 0.20.0.22/16

FastEthernet 0/1
10.20.0.1/16

r One solution is to use separate connections to the router for each VLAN instead of a trunk
link. Still not advisable.

r  Although this solution offers better management of traffic between VLANs, does not use
functional connections when there is little traffic.

a- Beware the IP addresses to use for hosts and routers to open inthe corresponding VLANSs.

r Common practice to define VLAN numbers that are the same as the IP address wherever
possible.

The hosts in a VLAN are in their own broadcast domain and can communicate free. The
VLANSs create web division and separation of traffic on layer 2 of the OSI, as we said
earlier in our presentation, so if we want to have communication between the hosts in
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different VLAN a layer 3 device is necessary. For this reason we need a router who will
have one interface for each VLAN or one router who supports ISL or 802.1Q. routing. A
s we see in the figure, if we have only few VLANSs, then we could use for the routing,
one router equipped with two or three interfaces. Each one of the interfaces of router
is connected with an access port. This means that the IP address of each interface will
be the default gateway for each host in each VLAN. But if we have more VLANs from
the interfaces of the router, then we should either use the trunking or to equip
ourselves with a larger router.

Alagdveia 18

Routing Between VLAN "'router on a stick”

Routerconnectingall VAN togetherallowing lor inter-
VLAN communication, using only one router interface

(routerona stick)

E 7 FastEwarnet 00 \ H

101001116~ VLAN 20 10.20.0.22/16

FastEthernet 0/1
10.1.0.1/16 |
10.10.0.1/16; ~
10.20.0.1/16

“Router-on-a-Stick”

r  Atrunk connection to the router for each VLAN. Suggested.

r  Although this solution is better, it can create a bottleneck and a single point of failure.

Instead of using a separate interface for each VLAN, you can use a Fast Ethernet
interface and enable the ISL or 820.1Q trunking. This method allow to you to pass the
traffic from many different VLANs through one interface. Cisco call this "router on a
stick". | should point out that this creates a bottleneck as well as a single point of
failure, so the number of host / VLAN is limited. This number depends on the level of
your traffic.
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Resume

> Basic concepts of virtual networks
(VLAN)

> Static and dynamic membership in a

VLAN

Identification of one VLAN

Routing between VLANs

vV Vv

In this chapter we have made an introduction to the world of virtual LANs and describe
how Cisco switches use them. We talk about how VLANs separate the broadcast
domains in a switched internetwork which is very important and necessary because
the layer 2 switches separate only the collision domains and by definition all the
switches are a big broadcast domain. | describe also the access links and we analyze
how the trunked VLANs work through a pioag Fast Ethernet connection. Trunking is an
important technology to understand well when you are considering a network with
multiple switches that run several VLANS.
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KEDAAAIO 4

SuliTteoAcUaTa

H GUyKeKpPIUEVN TITUXIOKN €PYAdia TTPAYUATOTIOINONKE e OKOTIO TN dnuloupyia Kal
OlaXeiplon NAEKTPOVIKOU HOBAUATOC OTNV ayyAlKl] YAWOOO OTO TAQICIO LPPISIKAG
O10a0KOAiaG. To Béua TOu NAEKTPOVIKOU MPOBAUOTOC a@OopoUCE TNV EI00ywYr OTa
SiKTua LUTTOAOYIOTWV. A TO OKOTIO AUTO XPNOILOTIOINONKE EKTTAIOEVTIKO LAIKO ATIO TO
EBvikd Metooflo TMoAutexveio TO OTOIO PETO@PACTINKE OTNV AyYAIKI] YA®Woad. To
padnua amevBuveTal Kupiw oe aAAOdATTOUE CUUQPOITNTEG YOG Ol OTtoiol Bavov Ba
omouvdAlouv TNV OXOA HAC CUPEWVO HE TO TIPOYPOUMO OVTOAAAYAG @OITNTWV
Erasmus.

Ma mn dnuiovpyia TOU NAEKTPOVIKOU HOBAUOTOC XPEIACTNKE va Xpnoluormoinbei yia
NAEKTPOVIKI TIAQTQOPUA TNAEKTIaidevon. Emeita amd PeAETN Kal gOYKPIoN HEPIKWV
NAEKTPOVIKWV TIAOTQOPUWY KATOANEAUE OTNV €MIAOYN TNG mMAaT@Ooppac Moodle. . H
OUYKEKPIYEVN TIAATEOPUA MO Oivel aTIEPIOPIOTEC OUVATOTNTEG Yia TN SlAUOPPWan
TOU EKTIOIOEUTIKOU MOC UAIKOU, ETITTAEOV €ival TIOAD €UXPNOTN OKOPO KOl yid TOUG
EKTIOIOEVOUEVOLC HE TIEPIOPICPEVN  yvwan ULToAoyloTth. To TePIBAAAOV  TOU
OUCTHMOTOC KOBIOTA TNV TIPOCOPPOYH €UKOAN Kal GUEDN.

MeplypdPape avaAuTIKG Tn dladiKacia eykaTAoTaong TnG MAATPOPUOC, €Tl WOTE
TIAEOV 1N CUYKEKPIYEVN EPYATia, va ATIOTEAETEL 0ONYOC YIA OTIOIOVONTIOTE CUVADEAPO
BEAEL VO EYKATOCTIOEL TNV OCUYKEKPIYEVN TIAATQOPUA. ZTN CUVEXEID OOXO0ANOBNKAUE ME
TV JIOPop@PWan NG MAATQOPHAC, aveBAlOVTIOG TO EKTTAIOEUTIKO ULAIKO, TO OTOio
TIOPOTIOETAL OTO KEPAAAIO 4. Tla TIC aVAYKEC AUTOOEIOAOYNONE TWV EKTIAIOEVOHUEVWV
ONUIOLPYNCAUE quiz yia Ta oToia €&nyrnoaue Kal Tnv dladikagio dnuiovpyiag Toug.
AKOUN @POVTICOPE yia TNV EMIKOIVWVIO HPETAEL TwV XPNoOTWV TNE TAATPOPUOC va
dnuioupyrjcovpe forum yia KaBepid SIAAEEN.

AUTO TIOU €ATTI(w VO KOATA@PEPO ME TNV CUYKEKPIPEVN TITUXIOKN Epyacia eival va
dnuiolpynoa éva Katavontd PAadnua otnv ayyAlkr] YAWooa PECO amo €va eUXPnOTo
Kal EUXAPIOTO TEPIBAANOV TIOU Ba TTAPEXEL N NAEKTPOVIKA TTAAT@OPUA. MNMpocgdokia pou
gival n epyacia autl va amoTeAEdEl €va XPNOIUO E€PYOAEio Kal yia AGAAoULC
OLVOSEAPOULC KOBWC KOl VO ATIOTEAECEL KIVNTPO yIo AUTOUE YIO TNV TIEPAITEPW EEEAIEN
NG TAATQOPHOC. EVEATTIOTW PECW OUTOU TOU NAEKTPOVIKOU POABAUOTOC va GUVERBOAA
Kl Y OTO VO OTIOKTNOEl N JI0ACKOAa €vav TO €EeAlyUEVO Kal J10OPACTIKO TPOTIO
METAdOONC TNG. MPOCWTIIKA AUTO TIOL OTIOKOUICO ATIO TNV CUYKEKPIPEVN Epyaaia ATav
N EUTIEIPia TNC dNUIOLPYIOG EVOC OAOKANPWHEVOU NAEKTPOVIKOD Pabnuatog. EmimAéov
gixa Tnv eukaipia va pmw yia Aiyo otn 0éon Tou eKTAIOEVUTH] PHEGW OANG QUTHC TNG
S1ad1Kaciog Kal IdINTEPWE PECW TNG dnuioupyiog Twv quiz .
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