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[leplexopeva

J Eicaywyr o1o oxediaouod OIKTUWV

= APXITEKTOVIKEC KaI EPYAAEI

J AvaAuon attwA&iwy Kal KaBuoTtépnong
= M/M/1
= M/G/1
= Erlang
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Eicaywyn oto oXedlaouo OIKTUWYV

J Aopikd oToixeia
= KavaAia
* N GeUgEIg
= 2 UOKEUEC
o Evepyecg
e [aBNTIKEC
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Eicaywyn oto oXedlaouo OIKTUWYV

J Aopiké oToixeia
= KavaAia ry eucelg
* TNAEQPWVIKEC YPAUMEC
e Opoacwvika KaAwoia
e OTITIKEG iVEC
e MIKPOKUMQTIKEG CEULEIC

o Aopu@opika KavaAia
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Eicaywyn oto oXedlaouo OIKTUWYV

J Aopiké oToixeia
= KavaAia ry eucelg
o KOOTOG
e XWPNTIKOTNTA

e AloTTIOTIO

 Mean Time Between Failures (MTBF)
« Mean Time to Repair (MTTR)

« AtlomioTia (R) MTTR
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Eicaywyn oto oXedlaouo OIKTUWYV

J Aopikd oToixeia

= 2 UOKEUEC
e TepuaTtika
* EGumnpetng
o [TOAUTTAEKTEC / CUYKEVTPWTEC
 MeTaywyeig
e ApopoAoynTEC

 [1UAEG emmIKOIVWVIAC
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Eicaywyn oto oXedlaouo OIKTUWYV

J A&giroupyiec AikTUou
[TOAUTTAEEN
= MeTtaywyn

ApopoAoynon

= "EAgyxog pong kar auppopnong

= Ao@aAcia

= ‘EAgyxoc¢ d1aBeoiydTNTAC KAl ETTOTITEIO BAABWV

= Alaxeipion
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Eicaywyn oto oXedlaouo OIKTUWYV

J ApXITEKTOVIKEC AIKTUWV
= KevTpIKOTTOINKEVA
= Katavepnuéva
= AIKTUO QWVNG
= AIKTUO OAOKANPWHEVWY UTTNPECIWV

= TommKG OiKTUO
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Eicaywyn oto oXedlaouo OIKTUWYV

J Tpotror Metaywyng
* [TakETOU
= KUKAWMNATOG
= Tuxaia Npoocaon
" YBpIOIKN
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Eicaywyn oto oXedlaouo OIKTUWYV

J Aedopuéva AIKTuakou oXedIaouoU
= @€0n OIKTUOKWY OUOKEUWYV

= ATTQITAOEIC Kivnong

o AIGpKeIa, OUVOAIKOC apIOUOC TTAKETWY, Evapen,
QQETNPIA/TTPOOPIONOC

= KOoTn
e 2UVOEOEWYV KOl OUOKEUWYV

= XOpOKTNPIOTIKA CUCKEUWYV

e |[kavornTra dIEKTTEPAIWONG
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Eicaywyn oto oXedlaouo OIKTUWYV

J Acdopéva AIKTuakoU oxedIaouOU

= 2TOXOI ETTIOO0EWV
« EAaxioTOTTOINON KOOTOUC KAl
* IKAVOTTOINON PUBHO-ATTO00CNC
= Opia
o KaBuoTépnong
o ATTWAEIOC

o ETTiTred0O Xpriong (utilization)
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Eicaywyn oto oXedlaouo OIKTUWYV

J Aedopéva AikTuakou oxediaguou

= KaBuoTtépnon Kail xpnon D=2

[ —u
e D, XpOVOG NETAOOONG TTOKETOU (OTABEPQ)

= KOGTOG Kal xpron c=4U
 C,KOOTOG yia u=100% "
= KooTog kal kaBuotépnon (- G D
D-D,
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Eicaywyn oto oXedlaouo OIKTUWYV

J BeATioTotToinon
= XWPOG EPIKTWV AUCEWV
= AVTIKEIMEVIKI ouvapTNON
= BEATIOTN AUON
o KaAUTepPN TIUN QVTIKEIMEVIKNG OUVAPTNONG
« EAdxioTn f peyioTn
J MéBodoc¢ simplex
* [Tapayel BEATIOTA O€ TTPORBAAUATA YPAUUIKOU
TTPOYPOUMATIOUOU
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Eicaywyn oto oXedlaouo OIKTUWYV

J O1 Treplopiopoi — oT1d)0!I PPavidovTal WS YPAUMIKOI
ouvOuUOQOo oI HETABANTWY PE OUVTEAEOTEC BapuTnTaCg

J AVTIKEINEVIKN) ouvApTNON Z

= EAQXIOTOTTOINOOUUE ) MEYIOTOTTOINOOUME
N

2 = Eﬁ{x{

=1

= Xi givar ol N petaBAnTEC TIC OTTOIEC TTPOCTTABOUUE VO
BeATioTOoTTOINOOUME (METABANTEC ATTOPACNC)

= Al Ol aVTiOTOIXOI OUVTEAEQTEG BapuTtnTag
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Eicaywyn oto oXedlaouo OIKTUWYV

J O1 replopiopoi Twv peTaBAnTwyv ammégaong divovTal
QTTO YPAMMIKOUC OUVOUQCOHOUC

=

{11.:‘:] + {12-'1:2 + (TR + {1”'}:” . = !-}

=

= E@IKTA AUON: IKOVOTTOIEi OAOUG TOUC TTEPIOPICHOUG

= BEATIOTN AUON: EMTUYXAVETAI TO ETTIOIWKOMEVO max/min
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Eicaywyn oto oXedlaouo OIKTUWYV

Jd Mapdadeyua

= Emmixeipnon apayel 2 €idn ecaptnudatwy H/Y: okAnpoi diokol kal
DVD-ROM.

= Ta egaptipara emm@Epouv KEPON 40 € kal 50 € avrioToixa

= H kaTtaokeun KABe ecapTApaTog Xwpiletal o€ 3 oTAdIA: ETTECEPYQTIaA
NAEKTPOVIKWY cuoTaTikKwy (dlaBéoiuog yia 12h), ere¢epyacia
MNxavikwy oToixeiwyv (dlabsoiuog yia 30h), kalr cuockeuacoia (yia 15h).

= [1a KABe povada eCapTUNATOC ATTAITOUVTAl XPOVOI:

Epwrnua: apiOuog

EneZepvacia | Emelepyocia um nAextpovikav kot | Teh) Zuokevooia -
Hiextpovikav eCmteptkov mepipALoTOC GUVOPLLOAOYON
Tiinpoc Aiokog 1 Aemto 5 hemto 3 hemto
DVD-ROM 2 hemto 4 hemtod 1 hemto
EAIN - NAH36 — 2007/2008 Ap. |. Mapiag

pMovadwyv aTrd KABe
eCAPTNMA OTNV KATOOKEUN
TWV OTToIWV Ba TTPETTEl Va
TTPOXWPENOCEI N ETTIXEIPNON
WOTE VA UEYIOTOTTOINOEI
TO OQEAOG TNG.



Eicaywyn oto oXedlaouo OIKTUWYV

] Convex

" YWPEOG AUCEWYV KaI QVTIKEIPEVIKN ouvapTnon OIaKPivovTal aTTO KUPTOTNTA

= '‘Eotw ouvaptnon ue peTaBAnTéC X1 kal X2 ka1 BEAOUME va EVTOTTICOUE
TO EAAXIOTO TNG oUVAPTNONG.

= ‘EoTtw Tta onueia eviog TTOAUYWVOU ATTOTEAOUV EQIKTEC AUCEIC

= O xwpo¢ AUoewvV KaAgiTal KUPTOC (convex) otav yia oTroladnTToTe dUO
onMeia a kal b, yéoa oTnv Bewpoupevn TTEPIOXN OAa Ta onNEia TNG
guBeiag TTou ouvdéel To a e To b BpiokovTtal TTioNG HECO OTNV TTEPIOXH.

/\T/ @j/

Kuptoc yapog Mn-kuprog gdpog
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Eicaywyn oto oXedlaouo OIKTUWYV

J KuptdétnTta Kal Convex TTpoARuara

" YWPEOG AUCEWYV KaI QVTIKEIPEVIKN ouvapTnon OIaKPivovTal aTTO KUPTOTNTA

= '‘Eotw ouvaptnon ue peTaBAnTéC X1 kal X2 ka1 BEAOUME va EVTOTTICOUE
TO EAAXIOTO TNG oUVAPTNONG.

= ‘EoTtw Tta onueia eviog TTOAUYWVOU ATTOTEAOUV EQIKTEC AUCEIC

= O xwpo¢ AUoewvV KaAgiTal KUPTOC (convex) otav yia oTroladnTToTe dUO
onMeia a kal b, yéoa oTnv Bewpoupevn TTEPIOXN OAa Ta onNEia TNG
guBeiag TTou ouvdéel To a e To b BpiokovTtal TTioNG HECO OTNV TTEPIOXH.

/\T/ @j/

Kuptoc yapog Mn-kuprog gdpog

EAI - MNAH36 — 2007/2008 Ap. . Mapiag Alagpaveieg 04- 18



Eicaywyn oto oXedlaouo OIKTUWYV

J Kuptétnta kair Convex TTpoAfuara

= f(c) kupTt cuvaptnon (convex): yia KABe onueio ¢ JETAEU TWV a Kal b, N
Tiun f(c) Bpioketal kATw atrd TNV €uBeia TTou cuvdéel Ta f(a) kai f(b)

= Eav n f(c) BpiokeTal TTGvw atrd TN ypapun tTou cuvdeel 1o f(a) pe To f(b)
Yia OAEC TIC TIMEGC C METACU a Kal b, AéyeTan OT1 n f €ival koiAn (concave).

Kvpn) cuvapman

Mn)-kvpmi| Guvaption

2.TIC KUPTEC OUVAPTNOEIC TO
EANAXIOTO UTTOPEI VA EVTOTTIOTEI
ME TOTTIKN avalrntnon.
 CEKIVWVTAG ATTO £va onuEio Kal
akoAouBwvTag TNV KateuBuvon
OTNV OTIoIa PEIWVETAI N KAMTTUAN,.
» u€BoOOI kKaTtdpaonc (descent
methods).
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Eicaywyn oto oXedlaouo OIKTUWYV

. Acknon autoagiohdynonc 1.1
 kd&Be povada DW 501 @épel kEPOOG
2KEURO, evw n DW 502 4KEURO

d BéATIOTO GUVOUAONO TTOCOTHTWY
DW501 kai DW502 yia
MEyIoTOTTOINON KEPOOUG.

¥4 Microsoft Excel - PLH36-Diafanies04_0708.xls
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d AvaAuon KaBuoTtépnoncg
= ¥POVOI £CUTTNPETNONG (Service)
= ¥povol avauovig (waiting i gueuing delays)
= |oxuel noxeon: Tw =afTs
* Ta ynvUPOTA AVAAWVYOUV XPOVO avaPOoVNG YIaTi
TTAPAPEVOUV O€ OUPEC TTIOW aATTO AAAQ pnvupaTa
eMCNTWVTAG ECUTTNPEETNON ATIO TO idI0 CUCTNUA

(server).
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J MBavoTnTeC
= OAa 1a duvartd evoexoueva oUuVOETOUV TOV OEIYUATIKO
XwpPO (event space).
= [Tapdaodelypa n piyn €vog VOUIoUATOC.
* Ta evOeEXOMEVA TTOU UTTOPOUV Va TTPOKUWOUV Eival
* «Kegain» (K) N
* «['paupara» (')
= ‘ET101 0 deIypaTIKOG XWPOoC gival To ouvolo {K, I'}.
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J MBavoTnTeC

= Eav 1a evdexoueva E1 kal E2 ival apoiBaia
ATTOKAEIOMEVA TOTE N TBavoTnNTa va oupPei To EL1 10 E2
(0nAadni n P(E1+E2)) cival P(E1)+P(E2).

= Eav 1a evdexoueva E1, E2, ... Ek gival apoifaia
QATTOKAEIOMEVA KAl TA HOVA TTOU UTTOPEI va oupouy, T0
aBpoloua Twv TeavoTATWY TouC gival 1.

= Eav 1a E1 kai E2 gival avecaptnta evoexoueva, n
moavotnTta va cuuouv kal Ta duo (dnAadn n P(E1E2))
gival TO YIVOMEVO TWV ETTINEPOUC TTIOAVOTATWV.

= Eav 1a E1 kal E2 dev gival apoifaia atrokAgidpeva, TOTE
P(E1+E2) = P(E1) + P(E2) - P(E1E2)
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J Tuxaiec MeTtaBAnTéC

= O apiBuéc Twv gpgavioewv Tou K (KEPAAH) o€ éva
TTEipapa gival pia Tuxaia petaBAnTA
= 2 UVAPTACEWYV TTOU opifovTtal o€ OEIYUATIKO XWPO HE TIMEG
TOUG TTPAYMATIKOUG apIBuoug
= H 1y TNG METAPANTAGC €ival yvwoTA HOVO PETA TNV
EKTEAEON TOU TTEIPANATOC
= TUTtTOI TUXQIWV METABANTWYV
o JlakpITéC (discrete)
e 2UVEXEIC (continuous)
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J Tuxaiec MeTtaBAnTéC
= cumulative distribution function (cdf)
" 1 dBpOIOTIK OUVAPTNON KATAVOUNG
= H mBavotnta va Aapel pia Tuxaia yetaAnti X TINEC Ol
oTT0ieC eV UTTEPPRaivouv Eva 00BEV apIBuo X

F(E):P(Xiﬁ), -0 X <00
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J Tuxaiec MeTtaBAnTéC
= probability density function (pdf)
= 2 UvApPTNON TTUKVOTNTAC TTIBavOTNTOC
= 2 TNV TTEPITITWON TNG OUVEXOUC TuXaiag METABANTAC gival n
TTPWTN TTapaywyocg Tn¢g cdf

im F(x+Ax)-F(x) _im P(x< X <x+Ax)

X Ar—m A\ Ar—x ﬁ.‘k

= dnAadn €Av n TToooTnTa AX €ival pikpn, N moootnTta f(X)Ax
TTpooeyyilel Tnv mOavotnTa va Aafel n tuxaia petaBAnTn
X TINEC OoTO dlaoTnMa [X, X+AX].
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

] Potrég
= TTpwTNn potr (first moment),
o UEON A AVAUEVOUEVN TIUN TN TUXAIAG METABANTAS
e OUMPBOAIleTal pe E[X].
= Eav X ouvexng tuxaia petaBAntn kai n pdf tng givai n f(x),
n MEON TIMA OIVETAI ATTO TN OXEON

E[X]= I[*ff (x)dx » E[X']= [ f(x)dx vioom porm

= [1a OI0KPITA TUXaia YHETABANTA YE TIMEC X1, X2, ... ME
moavotnTteg pl, p2, .... n yéon TIUN diveTal ATTO TN oX£ON:

E[X]= Z X P; >  E[X"]= Z X, p,  VIOOTH poTm
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

] Potrég

KEVTPIKEC POTTEC (central moments)

O1 poT1TéC TNG O1aPOPAC TNC TUXAIAC JETABANTAC X ATIO TNV
peon TG Tiun E[X] )

Edv X ouvexAc Tuxaia petaBAnTh E[(X -E[X])"]= _[(r—E[l"])“f (x)dx

-

[Na OlakpiTA TuXaia petaBAnTh  E[(X-E[X])"]=) (v, - E[X])" p,
H 2n KevTpIKn pOTTA diVEl Eva PEIPO 114 O1UO ITOPUC 1T]¢
TuUXaiag NETaBANTAC yUpw atTo TN MEON TNG TIUA

o KaAeital diakupavon (variance)
H TeTpaywvikn pia TnS dIOKUPAVONG €ival YVwWOTH WG
TUTTIK OTTOKAION Kal oupBoAieTal pe o.
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1

= To TTpwTo "M" dnAwvVEl OTI OI APicCEIC €ival aveEApTNTEC

= UETACU TOUC (OI XpOvol evdoaPicewv akoAouBouv Tnv
EKOETIKN KATAVOUN).

= To deuTepo "M" dnNAwvVEl OTI 01 XPOVOI ECUTTNPETNONG Eival
ETTIONG EKOETIKA KATAVEUNUEVOI

= To "1" dnAwvel TNV UTTaPEN AKPIBWG EVOC ECUTTNPETNTI
OTO oUOTNHA
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog

" YTT0B£0EIC

Ol AQICEIC MNVUMATWY €ival avegcdpTNTES METACU TOUG

N MBavoTnNTa va €CAKOAOUBEI KATTOI0 YAVUUA Eival
AvECAPTNTN ATTO TO NAKOC TOU UNVUPATOC TTOU €XOUUE
AGRel HEXPI OTIYUNG

n 0100IKaCIa TTPOCEYYI(eETAl HECW EVOC TTEIPANATOC PIYNGS
KEPUATOC OTTOU AdpBavoupe "I papuara” pe moavoTnta p.
@ewpoupe OTI TO TTEipaua piyng etravalappaveTal JeTa
a1TO KABE XAPAKTAPA TOU JNVUUATOGC 1 META ATTO KABE
OEUTEPOAETTITO TNG KAONC.
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog
" YTT0B£0EIC

* Ol AQIEEIC MNVUNATWY Eival aveCAPTNTEG METAEU TOUC
* N MOAVOTNTA VO £LOKOAOUBEI KATTOIO PAVUUA €ival aveCapTnTn
aT1Td TO PUAKOC TOU UNVUNATOC TTOU £XOUME AGBEI HEXPI OTIVMAG
= n OladIKaCiIa TTPOCEVYYICETAl HECW EVOC TTEIPAUATOC PIYNGS
KEPUATOC OTTOU AapPavoupe "I papuara” ye moavotnta p.
" TO TTEipaua piyng eravalappPaveral JETA aTTO KABE
XAPOKTAPA MNVUMATOG ) META aTTO KABE sec TG KARoNG
= Eav AaBoupe "I pappaTa™ 10 yvuua e€akoAouBel,
OIAPOPETIKA OAOKANPWVETAI
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog
= —EKIVAME piyn TOU VOUIOMATOG
= Me mBavornTta 1-p mmaipvouue "KepaAni® =
OAOKANPWVETAI TO MAVUPA XWPIC KABOAOU XOpPAKTAPEC.
* TO MNVUMQ €Xel uAKog 0 pe mlavornta 1-p.
= To yAvupa £xel 1 xapaktipa eav AapBouue "I paupara”
oTnVv TTPWTN PiYn Kal "Ke@aAn" atnv ETTOUEVN.
o AuTO pTTOPEl Va oupBei ue mBavotnTa p(1-p).
= 2 uvexiovrag uttoAoyiCoupue TNV mOAVOTNTA £VOC
unvouaTtog k xapaktipwv og P,=pX(1-p).

* N KATAVOMN TNG TTIBavVOTNTAC VA £XEI KATTOIO MNVUNA JAKOG K gival
Pk, k=0,1,2, ...
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog
= —EKIVAME piyn TOU VOUIOMATOG
= Me mBavornTta 1-p mmaipvouue "KepaAni® =
OAOKANPWVETAI TO MAVUPA XWPIC KABOAOU XOpPAKTAPEC.
* TO MNVUMQ €Xel uAKog 0 pe mlavornta 1-p.
= To yAvupa £xel 1 xapaktipa eav AapBouue "I paupara”
oTnVv TTPWTN PiYn Kal "Ke@aAn" atnv ETTOUEVN.
o AuTO pTTOPEl Va oupBei ue mBavotnTa p(1-p).
= 2 uvexiovrag uttoAoyiCoupue TNV mOAVOTNTA £VOC
unvopaTtog k xapaktipwyv o€ P =pX(1-p). rewperpiki katavopn

* N KATAVOMN TNG TTIBavVOTNTAC VA £XEI KATTOIO MNVUNA JAKOG K gival
Pk, k=0,1,2, ...
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 - Agigeig kal MeyeBog pnvupaTog

= P, €ival YEWPETPIKN KaTavour} ) A =1
=0

* M£oo JAKOG PNVUPOTOGC

= AUEGVETaI PE TNV TIAPAPETPO P * < |
o KaBwg n TTapAaueTpog p Teivelotol | |

TO N€OO PrKog auédvetal ypriyopa | /; :

TTPOG TO ATTEIPO. -

) e
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog

= Apyvnoia [MewPETPIKAC KATAVOUNG

= H mBavotnta va £xel uvUpa akopn K xapaktipeg dev
eTTNEEAdeTal ATTO TO YEYOVOC OTI NON £XEI | XAPAKTAPES

= AcG utToB€o0oupuE OTI TO MNKOG MNVUNATOC JTTOPEI va TTAPEI
OTTOIAONTTOTE YN APVNTIKA TIMA.

= Av n piyn vouiopaTog YiveTal KABE O XAPOAKTAPES KAl TO
opio Tou O TTAnoiIadel 1o O, TOTE Io0XUEI N Pdf:

EKBETIKN KATAVOMN p(x) = i E,'f

L

e ETtriong memoryless
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog
" YTT0B£0EIC
e KaVAAI puBpuou B bits/sec
 M€oo pAKOC pnvuuarog L bits
e AVECAPTNTA METAEU TOUG KOI EKOETIKA KATAVEUNMEVA
 MAvuua unkouc L yetadidetal o€ L/B sec

e QewWPOUNE TO KAVAAI WG TOV £CUTTNPETNTN (Server) Kal
TO XPOVO METADOONG WC TO XPOVO ECUTTNPETNONG

e OI XpOvol evOOo-aicewV gival avecapTnTol HETALU TOUG
KOl EKOETIKA KaTtavepnuévol ye néon diapkeia G sec
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog
" YTT0B£0EIC

« Edv £pBel ynvupa otav 1o KavaAl gival adpaveg 1o
UNVUUO EKTTEUTTETAI APETA.

e Edv 1O KOVAAI dev gival adpavég (gival KATEIANUUEVO)
otav @OAavel KATTOIO YvuUpa, TOTE TOTTOBETEITAI O€ OUPA
(queue) o1ToU TTEPIMEVE (TTIBAVA TTIOW ATTO AAAQ
UNVUUATA) MEXPI VA KATOOTEI OI00E01MO TO KAVAAI

e KAl VA EEKIVAOEI N METADOOT) TOU
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1 — Agiceic kair MéyeBo¢ unvUuaTog
= KardoTtaon ouoTNOTOC
e APIOUOC NNVUNATWY OTNV oupd

* Apiceic / Avaxwpr’]celg | yeETABAOEIC
Arrlval rate; A=1/G

Méoog xpovog
efuTnpemong: - \/ E
S=L/B K(}/ ﬁ Utilization:
U=A/D
Departure rgte
D=1/S

2ymua 9: Awoypoppe MetaPaong Katastdaoeov yio ovpa M/M/1
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1 — Agiceic kair MéyeBo¢ unvUuaTog

= Karaotaon looppoTriag

o ['10 KATTOIO HEYAAO XPOVIKO OIACTNHUA O APIBUOC TWV
A@ICEWV TTPETTEI VA I00UTAI JE TOV APIOPO TWV
AVAXWPNOEWV.

e [0 €va peyadAlo Xpoviko dlacTnua, o apiOuog Twv
HETABACEWY TTPOC Ta OECIA ATTO TNV KataoTtaon k otnv
k+1 TTPETTEI VA I00UTAI JE TOV OPIOPO TWV PJETARACEWV
TTPOC TA APIOTEPA, ATTO TNV Kataotaon k+1 otnv K.

e 2U0TNUA O€ KATAOTOCON ICOPPOTTIAC.

EAI - MNAH36 — 2007/2008 Ap. . Mapiag Alagpaveieg 04- 39



AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1 — Agiceic kair MéyeBo¢ unvUuaTog

= Karaotaon looppoTriag
 ['1a 11I¢ KaTtaoTaoelc k kal k+1 1oxuel n balance equation
AP, = DP,,,

e OTTOU P, €ival n mBavoTtnTa 10 CUCTNUA VA €ival aTn
KataoTtaon k

e 'Exoupe
AP, =DP,,,=>P,,, = (A/D) P, = UP,
* Apa
P,=UP,
P,=UP,=U?P,

P,=UP, ,=UP,
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1 — Agiceic kair MéyeBo¢ unvUuaTog

= Karaotaon looppoTriag
e To P, ytmmopei va mTpocaodlopliaTei atro 10 P, yia 0Aa 1a k.
o O1 mBavotnTeg P, TrpETrel va aBpoilouv oe 1. AnAaodn:

1=§=Y B =R1+U+U*+U’+..)
k=0

 To GBpoioua otnv TTapévBeon ioo e 1/(1-U) otroTe:
P,=1-U

* AVAMNEVOEVO, agpou N TTBavoeTnNTa TO CUCTNUA VA JEIVEI O€
adpaveia gival 1 peiov To €TITTEDO XPHONG TOU ECUTTNPETNTN
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/M/1 — Agiceic kal MéyeBoc¢ unvupaTog
= Karaortaon looppoTriag
= Etreion P,=1-U
= Tote P = UKP, = (1-U)UkK
e P, YEWMETPIKA KATAVEUNHEVN.

= Me mBavornTa (1-U) Eva véo unvupa gbavel o€ €va KEVO
ouoTnua, Ogv TTEPIMEVEI KOBOAOU KAl ECUTTNPETEITAI AUECO

= Me mBavornta U(1-U) éva pyvuua @Bavel o€ €va
ouoTNUA PE £Eva JAVUUA O€ ECUTTNPEETNON KOl TTEPIPEVEL VIO
TNV OAOKANPWON TNG ECUTTNPETNONG TOU UNVUMOTOG QUTOU
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1 — Agiceic kair MéyeBo¢ unvUuaTog

= M/M/1 onpaivel 0TI XpOVOoG CUTTNPETNONG Eival
EKOETIKA KATAVEUNMUEVOC

= MEoog Xpovog eguttnpETNONG, T, €ival O HEOOG
XPOVOC QVANOVNG

o Ag oxeTieTal JE TO XPOVO OAOKARPWONG £CUTTNPETNONG

= ETTopévwg, pe mBavoTtnTa Py, Eva yRvupa oTo
oUoTNUA TTEPIMEVEI YIA AN K unvuuaTa va
OIEKTTEPAIWOOUV EVW O XPOVOC aVAPOoVNG Eival
KT

SI
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1 — Agiceic kair MéyeBo¢ unvUuaTog
= ‘ETO1 0 p€ooGg Xpovog avauovng T, uNVUUATOG
otav utrapyxouv N gynvuuaTta oTo cuoTnua gival
TyW=N*Tg
= H 1iy; Tou N TTPOKUTITEI ATTO TN MEON TIMA TNG
YEWUETPIKNG KATAVOUNG P,

v

1 -1  [a TiyeG ToUu U kovta oTo O,
. TTOAU TTEPIOPIOUEVOS XPOVOC
. Eﬂoungg UT > GVG}JOVI{]Q.

e KaBwg 1o U TTAnO1adei 70 1, 0
XPOVOG avapovng aTtreipifeTal.
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J M/M/1 — Agiceic kair MéyeBo¢ unvUuaTog
= Kavovag Little

e O uéoog apiBuoc N Twyv pnvupatwy oTo cuoTnUa givai
TO YIVOMEVO TOU pUBPOU a@icewyV KAl TOU HEOOU XPOVOoU
OTO oUOTNUA

N =AT
" HEOOG APIBUOC uNVUPATWY o€ avauovr, Q:
0= AT - UAT, _ L-"T
1-U) (1-U)
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

d M/G/1

= AOYW TNG AcIToupyiag segmentation and reassembly
unvupaTta dIaoTTwVTAl 0€ 0TABEPOU INKOUG TTaKETA (TTANV
TEAEUTAIOU) KOl CUVAPPOAOYOUVTAl OTOV TTPOOPIOHO

= gUOTNMA AVAMOVIG ME AVECAPTNTEC APICEIC KAl YEVIKA
HMAKN pNvUuaTog

= M£o0oG XpOvOoG avauoVvig 4 E[ ;).2]
o E[S?] yéon TeTpaywyikA TIUA T = : L
W T
TOU XPOVOU £EUTTNPETNONC. 2 ( |- U )

- pOppoula Pollaczek-Khinchine (P-K Formula).
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J 2uotiuara pe AtTwAeieg (Loss System)

= 2 € OplIodEVA DIKTUA (TT.X., PWVNAC) N avauovr) ogv
gival ATTO0EKTN

= Av pia KAnon Bpeel To kavaAl o€ xpnon ToTe
QTTOPPITITETAI

o Aev UTTAPXEI avapovn

= JETPO £TTIOOONC TWV CUCTNUATWY UE ATTWAEIEC
€ival TO TTOOOOTO TWV KANOCEWV TTOU "Yavovral'.

e BaBuoc uttnpeaiacg (grade of services, GOS)
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J 2uotiuara pe AtTwAeieg (Loss System)
= KANOE€IC JE pUBPO A (puBPOC apicewv)
" UEOOG XPOVOC ecuttneéTNOoNnG: H
" pUBPOC ecutTNPETNONG: D, 0 avTioTpo@pog Tou H.

= OpiCoupe TNV TTOOOTNTA E=A/D WG TNV £vTaon KAOEwV
(call intensity), n otroia ekppadletal o€ Erlangs.

o ATTAoUCTEPN HOPPN A

o £VOAG ECUTTNPETNTAG
o KABOAOU ATTOBNKEUTIKOC XWPOG .

/(1 +E) E/(1+E)
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J 2uotiuara pe AtTwAeieg (Loss System)

= gCiowaon looppoTriac (balance equation) :

= Apa P,=EP,.

AP,=DP,

" UTTAPYXOUV JOVO OUO KATAOTACEIC OTO OUCTNUA :

= Apa Py+P,=1
= ‘ETo1:

/(1 +E)

A

E(1+E)
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J 2uotiuara pe AtTwAeieg (Loss System)
= E@OOooV n KANon xaveral 0Tav Bpel ECUTTNEETNTN
KATEIANUUEVO Kal 01 KAAOEIC pBAavouv avecapTnTa,
N mMOavoTNTa UTTAOKAPIoUATOG) Eival P,.

= Apa B(E,1)=P,=E/(E+1)

= Emriong B(E,m) €ival n mBavoTtnTa
utTAOKapiouartocg otav E Erlangs kivnong
TTPOCPEPOVTAIl O€ IM KavaAIQ.

= Ta EB(E,m) Erglangs "xavovral" evw ta
E(1-B(E,m)) yeTapEpovTtal atro T0 cUoTNUA.
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J 2uotiuara pe AtTwAeieg (Loss System)

= JIAYPAMMA METABOONG KATAOTACEWY VIO TNV YEVIKOTEPN
TTEQITTITWON TWV M KAVAAIWY

A 13, A
111 l m 0,
“\) K,/ ‘\ ) e
2D mD
, , , | AP, =kDP,
= ‘Exoupe m €€l0WOEIC I0OPPOTTIAC TG MOPPNGS L1
t =1,2Z,...., 1
, , , EF
" ATTO TIC OTTOIEC TTPOKUTITEI. p}:{ =—2P,
!
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AvAaAuon atTwAEIWY Kal KaBuoTEPNONG

J 2uotiuara pe AtTwAeieg (Loss System)

= Apou ta P, rpETTel va £xouv aBpoioua 1, utroAoyidetal n

ToooTtnTa Py :

m

R=)
=

k

o k!

= H mBavotnta atmmwAeglag gival n moavotnta aPicng vog
LUNVUPOTOG EVW OAOI Ol ECUTTNPETNTEC €ival KATEIANUEVOI
(dnAadn n TroootnTa P.):

EAIN — NAH36 — 2007/2008
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E m
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