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| IotooeAibo Tov podnpoatog

« http://skyblue.csd.auth.gr/~dimitris/courses/mpc_fall05.htm

* Oa tomoBeTovVTOL O FLOPAVELEG TOV EMOUEVOL HOONUATOG

* Xradwkd Oo torobetnBovv kou o research papers Tov
avVTIoTOYYOVV G KAOe d1dhedn
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| ITegieyopeva

* Audyvtog YToAoyiopog

¢ Tlepiinym tov AcOppotov Ertkowvovidv

* Kwvntog Yrnoroyiopodg

* Apyrtextovikég Aoyiopikov yio Kivnto
YToAOYIGHO
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| To opapa Tov Mark Weiser ...

* “The most profound technologies are those
that disappear. They weave themselves into
the fabric of everyday life until they are
indistinguishable from it.”

Scientific American, Sept.1991, 94-104

IEEE Pervasive Computing, Jan.-Mar. 2002, 19-25
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| E&¢MEn Tov Adyvtov Yoloyiopod

* Desktop Ymoroyrotég (PC)
* Katavepnpuévor Yroroyiotés (Distributed)

— Ta dikTva édwoav dOnoe oto PC dote va
EMTVYOVV KATOVEUNUEVO VITOAOYIGUO

» Kwnroi Yrnoloyiotég (Mobile)

— Evomoinon kuyehoedong (cellular) teyvoroyiog
ko1 Web

— Awayopilouv T cvokev| amd TV KapTo
Subscriber Identity Module (SIM)
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| O Awyvtog Ymoroylopog anattet

Pervasive computing

| | * ZUOKEVEG
Middleware support * Awctdoon
Pervasive system + Middleware
Mobile system « Epappoyic

Distributed | | Mobility | | ™ sypport
system support
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| Xvoxeveg Yo Atdyvto Yoloyiopo

* YVOKEVEG
— Ewo660v
* TTovtikt, TAnktpordylo, LEDs, k.T.A.
— AGVPUATES KIVITEG GUGKEVEG
« Pagers, PDAs, cell phones, palmtops, k.T.\.
—"E&unveg cvokevéc
« Evpun cvothipata, ddnedo pe arcdntmpeg, K.T.A.
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| DonTEG OLOUEVEG

Pager PDA Palmtop
*  Afyn povo +  Graphics * Mikpd

Keipevo < WWW TMKTPOAOYLO
Mukpr} 006vn *  Avayvopon “E)wapég”
AAPAKTIPOV £KB00ELG

EPAPHOYOV

¥

Laptop
«  IIMpag Aertovpyikd

Ko mripovo
« dov
Agdopéva « TIipeig exd6celg OV
*  Emidei&n amhod TUTKAV EQUPHOYDOV
KEWEVOL
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‘ “2uoxneveg” yow AyvTo
YnoAloyiopo
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| Awtdwon yio Atayvto Yoloyiopo

e Cellular - GSM (Europe+), TDMA & CDMA (US)
* FM: 1.2-9.6 Kbps; Digital: 9.6-14.4 Kbps (ISDN-like vanpeoieg)

e Public Packet Radio - I61wtik0
« 19.2 Kbps (raw), 9.6 Kbps (effective)

e Private koau Shared Mobile Radio

o Wireless LAN - wireless LAN bridge (IEEE 802.11)
« Radio 1} Infrared frequencies: 1.2 Kbps-15 Mbps

* Paging Networks — Tomikd one-way communication
« low receiving power consumption

* Satellites — wide-area coverage (GEOS, MEOS, LEOS)
« LEOS: 2.4 Kbps (uplink), 4.8Kbps (downlink)
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' Astbwoy yio Adyoto Yrohoyiopd

o oz
£ 3 Eﬁ,{
5w
Wg "
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| Middleware yix Atdyvt. YToroyiopo

Ferne

I middbewars
Applcatons —
Penasie

Applcabent

O Audyutog Yroroyiopodg eival meptocotepo mepifarlhovTiKo-KEVTPIKOG 0o OTL
0 KIYNTOG VIOAOYIGNOG 1} 0 VoAOYIopOG 6To Web. Ot epappoyic katevdivovv
70 middleware kot To £id0g TG dikTO®ONG.
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‘ AQXL‘CS%T. Middleware oto "Efvnvo Znitt

* Quokod eminedo

* Eninedo mhatpodppog acbnmpov
* Eninedo vnpeoidv

» Emninedo yvoong

» Emninedo Swoyeipiong context

* Eninedo gpoppoyng
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| Eqouguoyés, egaguoyes ...

¢ YVOKEVEG Yo
EMKOWVOVIES

* TIposidomoinomng

* Metddoong
dedopévav
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| ITooxinoeig yix Awdyvto Yoroylopo

* Khpdkoon (Scalability)

» Etepoyévewn (Heterogeneity)

* OloxApwon (Integration)

* Adwavetn (Invisibility)

* I'vioon tov mepipdirovtog (Context awareness)

* Awyeipion tov mepiBdiiovtog (Context management)
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| ITegieyopeva

* Audyvtog Ymoloyiopog

» Iepidnqyn Tov AcOppotov Emkovoviov

» Kwvntog Ynohoyiopog

o Apyrtextovikég Aoyiopikov yio Kivnto
YToAOyIGHO
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1880
1897
1921

1933

1938
1946
1956
1959

1964
1964
1969
1974
1981
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H to70gix 1wv Radio Emixovevimy

: Hertz — Initial demonstration of practical radio communication
: Marconi — Radio transmission to a tugboat over an 18 mi path
: Detroit Police Department: -- Police car radio dispatch (2 MHz

frequency band)

: FCC (Federal Communications Commission) — Authorized four

channels in the 30 to 40 MHz range

: FCC — Ruled for regular service

: Bell Telephone Laboratories — 152 MHz (Simplex)

: FCC - 450 MHz (Simplex)

: Bell Telephone Laboratories — Suggested 32 MHz band for high

capacity mobile radio communication

: FCC - 152 MHz (Full Duplex)

: Bell Telephone Laboratories — Active research at 800 MHz

: FCC - 450 MHz (Full Duplex)

: FCC - 40 MHz bandwidth allocation in the 800 to 900 MHz range
: FCC — Release of cellular land mobile phone service in the 40 MHz

bandwidth in the 800 to 900 MHz range for commercial operation

1981

1987

1982:

1982:

1983:
1984:
1986:
: FCC makes lottery on the small MSA and all RSA licenses
1988:

1992:
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H to70pix 1wv Radio Emixovevimy

: AT&T and RCC (Radio Common Carrier) reach an agreement to

split 40 MHz spectrum into two 20 MHz bands. Band A belongs to
nonwireline operators (RCC), and Band B belongs to wireline
operators (telephone companies). Each market has two operators.
AT&T is divested, and seven RBOCs (Regional Bell Operating
Companies) are formed to manage the cellular operations

MFJ (Modified Final Judgment) is issued by the government DOJ.
All the operators were prohibited to (1) operate long-distance
business, (2) provide information services, and (3) do
manufacturing business

Ameritech system in operation in Chicago

Most RBOC markets in operation

FCC allocates 5 MHz in extended band

TDMA (Time Division Multiple Access) voted as a digital cellular
standard in North America

GSM (Groupe Speciale Mobile) operable in Germany D2 system

20

1993:
1994:
1994:
1994:
1995:
1996:
1996:

1997:

1999:
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H to70gix 1wv Radio Emixovevimy

CDMA (Code Division Multiple Access) voted as another digital
cellular standard in North America

American TDMA operable in Seattle, Washington

PDC (Personal Digital Cellular) operable in Tokyo, Japan

Two of six broadband PCS (Personal Communication Service) license
bands in auction

CDMA operable in Hong Kong

US Congress passes Telecommunication Reform Act Bill

The auction money for six broadband PCS licensed bands (120 MHz)
almost reaches 20 billion US dollars

Broadband CDMA idered as one of the third generation mobile
communication technologies for UMTS (Universal Mobile
Telecommunication Systems) during the UMTS workshop conference
held in Korea

ITU (International Telecommunication Union) decides the next
generation mobile communication systems

(e.g., W-CDMA, cdma2000, etc)
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1G Cellular Zvotnpata & Ynrpeoieg

1970s | Developments of radio and computer technologies for 800/900
MHz mobile communications

1976 | WARC (World Administrative Radio Conference) allocates
spectrum for cellular radio

1979 | NTT (Nippon Telephone & Telegraph) introduces the first
cellular system in Japan

1981 | NMT (Nordic Mobile Telephone) 900 system introduced by
Ericsson Radio System AB and deployed in Scandinavia

1984 | AMPS (Advanced Mobile Phone Service) introduced by AT&T
in North America

22
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2G Cellular Zvompata & Ynvpeoieg

23

to define future Pan-European Cellular Radio Standards

1982 CEPT (Conference Europeenne des Post et Telecommunications) established GSM

Association)

1990 Interim Standard IS-54 (USDC) adopted by TIA (Telecommunications Industry

1990 Interim Standard IS-19B (NAMPS) adopted by TIA

1991 Japanese PDC (Personal Digital Cellular) system standardized by the MPT
(Ministry of Posts and T ications)

1992 Phase I GSM system is operational

1993 Interim Standard IS-95 (CDMA) adopted by TIA

1994 Interim Standard IS-136 adopted by TIA

1995 | PCS Licenses issued in North America

1996 Phase II GSM operational

1997 North American PCS deploys GSM, 1S-54, IS-95

1999 18-54: North America
1S-95: North America, Hong Kong, Israel, Japan, China, etc
GSM: 110 countries
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3G Cellular Zvotnpata & Ynvpeoieg

IMT-2000 (International Mobile Telecommunications-2000):
ExmAnpoon g 1éag Tov anywhere, anytime communication.
XapoktnproTikd-krerdrd Tov IMT-2000 agpriapfavovv:
- YynAo Babpo kowng oyediaong ava tov kopo;
- ZovpPatotnra tev vanpectdv péca oto IMT-2000 kot pe ekeiveg TV
otabfepdv SikTO®V;
- Yynn nowdnta;
- Mikpd teppatikd yio xpiion avé tov KOGHOo;
- Ikavotta roaming 6 6A0 TOV KOGHO;
- IkavomTa Y10 TOADPEGIKES EQUPUOYEG, Kot PEYAAO £0pOg
VINPECLAOV KOl TEPHOATIKDYV.

24
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| 3G Cellular Zvotnpata & Ynnpeoieg

Inpavtiki] ovvietdoa tov IMT-2000 givar 1) ikavétnTo vo
mapEyeL vYNAé pvOpd dedopévav:
- 2 Mbps 710 otafepd nepifdiiovta;
- 384 Kbps yuo indoor/outdoor kat otovg nelovg;
- 144 kbps yw avtokivnta.
Epyocio Standardization:
- [podaypagpés cuvtaydnkav to 1999
- Xg avamtuén
Avopevopevn vanpecio:
- Eexivnoe tov OktdPpio 2001 oty Iomwvia (W-CDMA)
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| XwENTnoTNTU PETAO00NG

A
. 5
Avtokivito =
H Universal Mobile "\ p;oadband radio
£ Telecommunications b
S Syster
§ % ystem
2 E Mobile Broadband System
H =
g . =
3 Telog &
g £ Local Multipoint Distribution System
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E Satellite Universal Mobile
S|\ Telecommunications
<] System Broadband Satellite Multimedia
Axwnoia
+ + t +
0.01 0.1 1 10 100

Pobudg dedopévav (Mb/s)

XopnTkoTa HETAd00ng 1OG GLVAPTIOT TNG KVNTIKOTNTAG 68 pepikd radio cuotipata
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| Aobppateg vneatieg & throughput

High-data-rate overlay
UMTS
361X
GPRS
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Speed (k) |9,

Transaction processing
Messaging/text apps
Voice/SMS

Location services

Still image transfers
Intern N access
Database access
Enhanced Web surfing
Low-quality video

Hifi audio

Large file transfes
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Interactive entertainment
High-quality video

1

um

)
o
E
=
n
=

£
0|E
g

eeooeepo0RC0R0
ooo00000000000
0000000000000 0
0000000000000 0 |
0000000000 0000
(IEENRANENENNN]

Doeeenoonnene

Performance:
® Poor  © Adequate @ Good
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| Agyrtexntoviny xvntod SixTtdov

WIRELESS LAN CELL
2Kops - 15Mbps.
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\
Agyrextovinn PCS
Radio Network,
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| Awdiraoioc handoff (handover)
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| ITegieyopeva

* Audyvtog Ymoloyiopog

¢ Tlepiinym tov AcOppotev Ertkovovidv

* Kwntog Yroroyiopog

o Apyrtextovikég Aoyiopikov yio Kivnto
YToAOYIGHO
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| Kivntog Ymohoyopog: Ilegieyopeva

* Mapaderypo-kivntpo

o Znmuato: Kwnrikdtro, Acvpporn
emwovovia, Dopnrotnto.

* Apy1TEKTOVIKEG AOYIGLUKOD

* Yrmootpin o eninedo GLGTILOTOG
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| Kavovpe et v Iagooxson

* Evnuépmon tov nueporoyiov tov
Smart Phone’s pe ta ovoporta tov
TPOCKEKANLEV@V.

* Xnueioon yo mapayyehia eoyntod and
Pizza Hut.

* Evmuépmon g AMotog ayopmv pe Tig
TPOTULNOELS GE TOTA TV
TPOCKEKANLEV@V.
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Kavovpe naptt v Iagooxson

* To AutoPC aviyvedet éva kovtvd supermarket mov
Srapnpilet Tig TOANGEL TOV.

* [Ipocmerdlel T Aiota ayopdv LG Kot TO TLEPOAOYLO
pog oto Smart Phone.
* Mog evnuep@ver OTL 1| LTOPAL KOt ... VoL GE EKTTOON.
Mo vevBupilet 6T o endpevo randez-vous ivar e 1 dpa.
o Yrapyet xpdvog yioti n kivinon givat xopunin, 0mog Hog
evnuépwoce n Traftic Report vanpesia.
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Kavovpe et ™y Iagaoxson

* To Smart Phone pog vrevOopiler 6t
npémet va Tapayyethovpe eayntd to
Bpddv.

* Kéver download to pevov amd v Pizza
Hut oto PC kon emdeicviet T1g
TPOTIUNGELG TOV TPOTKEKANUEVOV.

* AmoctélAel T Mota ayopdv o€
avtiotoryo PC tov supermarket.

* 'Etot 6o Ba etvon £Toya Otav mpémet.
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“Kivnteg” epaopuoyeg

* ©a dNOVPYHCOLV LI EVIEADG VEA KAGOT
EQAPUOYDV
— Néeg palkég ayopés e cuvdvaopd pe 1o Web
— Mobile Information Appliances — cuvdvaopog personal
computing kot consumer electronics

* Eopappoyéc:
— Vertical: vehicle dispatching, tracking, point of sale

— Horizontal: mail enabled applications, filtered information
provision, collaborative computing...
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| Kivntog Ynohoyopog: Ilegieyopeva

¢ [Mopaderypa-kivntpo

o Znmjpoata: Kwntikéotnto, AcOppatn
gmKowvovia, PopnréTnra

* ApyLTEKTOVIKEG AOYIG KOV

* Yrmootpin o eninedo GLGTILOTOG
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| Aovgpatog & Kivntog Ymoroyiopog

» X10y0c¢: [IpdcPacn otnv mAnpopopic. Anywhere,
Anytime, ko1 in Anyway.
» Yvvovopo: Mobile, Nomadic, Wireless, Invisible,
Ubiquitous Computing, Pervasive Computing (?).
* Aldkpion:
 Fixed wired network: Traditional distributed computing.
* Fixed wireless network: Wireless computing.
» Wireless network: Mobile Computing.

» Intiporte-kiednd:
Acvppota emkowavie, Kiwwntnikétnre, Popnrétnro.
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| XoQuxTnQIoTINE AGVQPUATOL S1XTOOL

* Metoforropevn cdvdeon
— Xapnio evpog {dvng kot yopnAn a&omotio
o YVyVEG OMOGVVIECELS
* TIpoPrenopeves N Eapvicég
¢ AcOupetpn emkovoviao
— Kavah ekmopnnig
o Xpnuotikd k66Tog
— Xpemoelg ava cuvdeon 1 avd makéro/pivopa

> H o0vdeon sivor a60eviic, S10KOTTONEVT) Kol aKPLB1
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Dognteg Lvoneveg

* PDAs, Personal Communicators
— Elagpés, pikpéc kot avBekTikég otn ypnomn, OOTE Vo
UTOPOVLLE VO TIG LETAPEPOVILE EDKOAN
— Kovtd teppatica [InfoPad, ParcTab projects],
palmtops, wristwatch PC/Phone, walkstations
* Kévovv yprion AA+ /Ni-Cd/Li-Ion pratapidv
* Towg dev £xovv oKANpo dicko
* 1/0 ovokevéc: Xwpic movtiki, oA pe “ZTudo”
* Acvpuatn ovvdeon og [TAnpopoplokd Alktoa
— Eite viépuOpa 1 cellular mAépwva

* Ewwd HW (ywo ovpmieon/kpumtoypbonon)
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XoQusTnQLOTIUE PORNTOTNTAG

 Ilepropopoi e€outiag g Evépyeag tg Mratapiog
— transmit/receive, disk spinning, display, CPUs, memory
consume power
* H didpxeta {omMg g pratapiog o Bertiobdel
(oyetucd) Alyo
— Amauteiton energy-efficient vid (CPUs, memory) kot
AOYIGHIKO GLOTNHATOG
— “Emdiokopeves” (planned) amocvvdéoelg - doze mode

» Kazravalmon Evépysiag vs. Xpiion Iopov
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XoQusTnQLOTIUA POQNTOTNTAG

* Ilepropiopoi e&outiog v TOPOV
— Ot kwnroi vToAoy1oTéG eivar pTmyol o€ TOPOVG
— Muwpd péyebog mpoypdppotog — interpret script languages
(Mobile Java)
— YTOAOYIOTIKOG KOl EMKOWVMVINKOG POPTOG dEV TPEMEL VO
givat peydiog

* Muwkpd pey£dn obovav

» Acvppetpio petaéd TV GTATIKOV KoL TOV KIWNTOV
VTOAOYLOTMV
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XoQunTNQLOTING XIVNTIXOTNTHG

o AlMhayég Oéomg
*  Awyeipion 0€ong — 10 KOGTOG Yo TOV EVIOMGHO TpooTibetar oTnv
EMKOWVOVIOL

* Etepoyévela oTig vnpecieg
— Ilepopiopoi evpovg Ldvng kot petapintomta
*  Avvapukn replication tov dedopévav
* T dedopéva Kat oL VNPEGIES akoAoVBOVY TOVG KIVNTOUG YPNOTEG
* Emepatnon tov dedopévov - amaviioels eE0pTMUEVEG and
™ 0¢on (location-based responses)
* Acodlelo ko authentication
» H dwpdpewon (configuration) Tov cvetipatog dev givat
TAEOV GTATIKN
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T npenet va emavegetdoovpe?

*  A&TovpyIKd ZuoThaTe

* Xvotuoto Apyeiov

* Yvotjuata Baoewv Aedopévov

o Apyrtektovikég Enucovoviov

* YKo Kot ApyLTEKTOVIKT

* Real-Time, multimedia, QoS

* Ac@diein

* ATOUTNOELS £QAPUOYDV Kot o)ediaon

* Xyedoopog PDA: Interfaces, ['Adooeg
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Encep. Encgompatwy/ Zovedlaymy

*  H pépyva petaxiveitar omd to CPU time kat to network delay ot
EVEPYELDL TNG UTOTOPIOG KOL TO KOGTOG TG emKovmviag (nali pe to
0lKOVOpIKO KOGTOG)

¢ Otorhayég maipvouv ) popen long-running transactions

— Ot xopfot cuveyiCovy v AEITOVPYODV Kal 6& KATAGTAGT ATOCHVIETNG
— Amottovvton vEe POVTELD GUVOALOY DV

¢ Metaxivnon dedopévav vs. Metaxivnon Enepdtnong/Zvvailayig

» Context (location) based amavtioelg ota enepOTANAT

« Consistency, autonomy, recovery

— TIpoceyyiotikég amavtioelg
— Ztabepn amobijkevon 1o logs, dedopéva -- stabilize otovg servers?

o Tapoyn opotdpopeng TpocPacng oe eTePOYEVEG TEPIBUALOV

¢ Xyedaopos vémv human-computer interfaces (pen-based computing)

* Updated system info: Location information, user profiles
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Enavepgpaviopevo {ntpata
* Awyeipion anocvvéécemv
— Xtpoatnykég caching
— Awyeipion aocvveneidv (inconsistencies)
* Delayed write-back xou prefetch: a&iomoinon tov
avevepyoL ypOVOL TOV SIKTHOV
— AbEnon tov anotoe®v o€ puvium
» Buffering/batching: emtpénet polikég (bulk) petapopés
* Awpépion kou replication
— mpokaAgitan oo TN petakivnon (relocation)
o Yvumieon: av&dvetl v amoteecpatiky BW
— Av&avel TIG anoTNOELS 68 EVEPYELD UTOTAPIOG
* H My omartet Aiydtepn evépyeta amd OTL T OTOGTOAN

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviao kai Airowy, TavemoTipio Osgoahiag

ZNTNPATH GTYV TTLQOYY] TTAY|Q0POQING

* Xpémon

* K\updkmon: massive # users mov tpocnerdlovv
read-only dedopéva

* aopdhieln (dedopévav kar user profiles/location)
— Katavaloon nopov oe foreign mepipdriovra
— BAaPn o otabepoic hosts?

* [Ipotepadtro EvEPYELOV KOTA TNV EXOVAGUVOEDT

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviao kai Airowy, TavemoTipio Osgoahiag
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Kivntixotnta os E@aopoyeg BA
* Amoitnon yw mpooapuoyn o€ SlpK®S
petoforropevo mepipdaiov:
* ZHvdeon diktvov
* Awbéciol Topot Kot vanpecieg
* Me petofoin kot (emoava)dramparypdtevon:

* Tov doxmptopol TV KHONKOVI®MV HETAED TMV KIVNTOV
Kot Tov otafepdv oTotyEimV

* Tng mowvmtag Tov dedopévev otov mobile host

Hapaderypa: Fidelity (Babpog otov omoio £va avtiypagpo (copy)
£vog dedopévou “taptalel” pe to original avtiypago otov
server)

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviio ka Aikrowy, TavemoTipio Osgoahiag
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IToooaopootindtnTa

oV Oa mpémet va Tomobetiicovpe TV VITOSTNPIEN Yo TV
KIYNTWKOTNTA KoL TNV TPOCAPUOGTIKOTNTO?

@ @

'\ Application-Aware /'
Laissez-Faire Application Transparent
(-) oL epuppOYEG MPEMEL VO YPOPOVV (+) ot VRLAPYOVGES £QUPHOYEG
Eava, 10 omofo pmopel va  eivau e&akohovBovy  va  dovievovv  ywpig
eEonpetikd dHhokoro avéaykn adkoyig
(-) 10 choTnpa dev E0TIdLEL OE £181K0UG (-) moAD yevikn, dev pmopei va aglomomcel
HNYOVIGHOUG Yo Vo emthboel acOpufoteg T CNUAGLOAOYiE TV EPAPHOYDY
otnmrr]c&u;' ms f&papuoyng e ve (-) iowg dev eivar epuety (m.y., KoTd TN
£EOIKOVOUNGELG TOPOVG. N . .

d1dpKelo LoKpag AmocHVIESTG)

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviao kai Airowy, TavemoTipio Osgoahiag

IToooappolopeveg spoQuoyeg

* Amaitnon:
— Métpnon g QoS Kot emKowv®Via Le TNV EPAPUOYT

* Mnyoaviopdg yio Tapakoiovd1n61 Tov EMIESOL Kot TNG TOLOTNTAG
NG TANPOYOPIOG KAl EVIHEPOGT TOV EQUPROYAV Yo TVYOV
aAhayég.

— Programmer Interface ywo Application-Aware Adaptation
* Ot egoppoyég npénet va eivar agile: wavég va Aapfdvoov
yeyovota (events) ue acOYXpOVo TPOTO Kot Ve ovTIdpovV avaioya
— Kevrpiko onpeio yio Swayeipion moépwv kot
££0061080TNON OTOL0G KHTNONG OO HEPOVG KATTOLHG

egappoyic.
29/09/2005 T u a Mu‘avlkmv HIY, Tu)\inlxmvmvlmv Kol AIKTUWV, I'IuvtTrlaYu' 10 Bic'c'a)\ins

50

Kivntog Ynohoyopog: Ilegieyopeva

¢ [Mopaderypa-kivntpo

o Znmuato: Kwnrikdtro, Acvpporn
emkowvovia, Popntotnta

* APYITEKTOVIKEG AOYIGHIKOD

* Yrmootpin o€ eninedo GLGTILOTOG

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviio ka Aikrowy, TavemoTipio Osgoahiag
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v \ A\
| ITegrogropot ®vntod vTOAOYIGPOD
* O1 6VOKEVEG: PTOYEG G TOPOLG Kat un “a&dmiotes”
* H obvdeon tov diktHov: yapuniov evpovg {dvng Kot
SrokomTETON GUYVAL
* H xwnuikdmra emreivel to mpofAnpoto avtd
* Amontetton e€€taom NG AETovpyoTNTOS TV mobile
hosts

— “Kovtd” teppotikd ?

— Ot nopandve Teplopiopoi vrovoohv 6Tt 0 mobile host
pémer vo Exel (KATO) AELTOVPYIKOTNTA Y10l VL AELTOVPYEL
OVTOVOLLOL OTAV OTTOGVVIEETOL

s Immipota
— KatdAnko HOVTELO Y10 GUGTNHHATO. KIVIITOV DITOAOYIGHOV
— H xwnukdtnro 0o givor dtoapavig otig epappoyes?

29/09/2005 Tpipa Mnxavikav HIY, ToAemkovwviay kat Aikrowy, MavemoTipio Oeogahiag
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‘ To poviého Client-Server (& enexiosi)

Adcbpuaro kavdii Z1alepo dikTvo

Mobile Host

*  AertovpycoTnTa Kot Se30pEVHL EVOL KATAVEUNHEVO GE SLAPOPOVG SErvers Tov
otabepod dikthov
*  Aev vmapyet cagng Siakpion petagd mobile client kot server to otabepd diktvo
(okegteite Tt cupPaiver 6TV amochvdson)
¢ THmog Tov UNYOVIGHOD ETKOWVOVING
— Apeon avtodiayf pnvopdtev peta&d client kou server
* TIpoPinuotiky péBodog: apyd kat un a&ldmoTo Kavii
— (Queued) Remote Procedure Calls
« H “obyypovn” npocéyyion npokalei blocking e&outiog tov anocuvdécemv kot dev
ELOTTAOVEL TN POPTO EMKOWVOVING
* H “actyypovn” mpocéyyion anobnkevet mposwpivé tig RPC (o€ log) kat 6tav
ouvdebei TG extedel (BeltioTonomoelg oto log)

29/09/2005 Tpipa Mnxavikiv HIY, ToAemkovwviy kat Aikrowy, MavemoTipio Oeogahiag

| To povtého Client-Agent-Server

* Tevikd 1o poviého C-A-S peidvel o6t TV
eMidpacn Tov HIKPOV gVPOLS LMVNG Kot TNV LIKPNG
0&10meTiog TV AGVPHATOL KOVOALOD

* Agent = Avtmpdonmog (1] proxy) tov client

— Kaébe emrowvwvia mpog/and tov client mepvdetl péoa and Tov
agent

— Aivovpe v AertovpykdtnTa Tov client otov agent
* Avo (vmo)uovtéra

— Client-ServerAgent-Server

— Client-ClientAgent-Server

29/09/2005 Tpipa Mnxavikiv HIY, ToAemkovwviaoy kat Aikrowy, MavemoTipio Oeogahiag
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| To povtého Client-SAgent-Server

Adcbpuaro kavdii Z1alepo dikTvo
W, | e |
Mobile Host

+ C-SA-S: To povtélo Client/Server-side Agent/Server
o Awywpilel nv alnienidpaon peta&H mobile client kot server:
client-agent ka1 agent-server
* Awgpopetikd Tpotokorha yio kdbe pépog g aAAnAienidpaong
* KdBe pépog pmopei va extereiton ave&apnra omd to GAro
— Xeiletar ta dedopévo Tpv THV AmoGTOAN TOVG oToV client
* To povrého ovtd sivan kotdiinio yro “light-weight” clients pe
TEPLOPIGUEVT] VTTOAOYIGTIKA 16YD KoL TOPOVS

29/09/2005 Tpipa Mnxavikav HIY, ToAemkovwviay kat Aikrowy, MavemoTipio Oeogahiag
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Ynoypewoselg tov Agent

* Aivoupe v Agttovpywcdta tov client otov agent
— Ot autioeig tov client otéAvovtat oTov agent Kot To
amoTeEAES AT GTEAVOVTOL 6TOV client dtav yivel n
ovvdeon
* Messaging kot queuing
* [T evepyd poro
— Exxivnon/dwkonn 8ik@v Aettovpydv otov mobile
client
— Exrelel ovpmieon (katdAAnin yo kabe epappoyn)
— Opodomotet autnoelg
— AMGCer v ogpd g petddoong (avaroya pe ™
GNUOVTIKOTNTO)

29/09/2005 Tpipa Mnxavikiv HIY, ToAemkovwviy kat Aikrowy, MavemoTipio Oeogahiag

| To povtého Client-CAgent-Server

Acvpuaro kavdii Zralepé dikTvo

Y —

Mobile Host

+ C-CA-S: To povtéro Client/Client-side
Agent/Server
— caching
— prefetching 610 voPabdpo

29/09/2005 Tpipa Mnxavikiv HIY, ToAemkovwviaoy kat Aikrowy, MavemoTipio Oeogahiag
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O olog tov Agent

* Yvveyng mapovoio tov mobile client 6to oTabepd
dikTVO

* 'Evog agent propet vo avTimpos®nevel TEPIGGOTEPOVG TOV EVOG
mobile clients

» E&eidicevpévoc yia k60e Epoppoyn (Yanpeoio)

— Tapéyet £va mobile-aware oTpdpa 6€ E8IKEG VINPEGIES 1) EQAPLOYES
(m.y., Web-browsing 1 tpdcfacn oe Baoeig dedopévav)

* KdaOe epappoyn pumopei va £xet mohhovg agents
— Elaotikémta, oAAd mo nepimhoko oTpdpa Stoeiptong
* Oiktpa
— Topéyovv agents mov AettovpyodV TAve 68 TPOTOKOALN
— ILy., évag MPEG-agent 1} évag TCP-agent

29/09/2005 Tpipa Mnxavikav HIY, ToAemkovwviay kat Aikrowy, MavemoTipio Oeogahiag

| Metovextnpate poviéhov C/A/S

* Amotuyydvel va S10TnproEL TOV VITOAOYICUO
otay yivetal amocHvoeon

* Agv pmopel va emituyel PEATIGTOTONGELS
otV emkowvovia and tov mobile client
TPO¢ 0 oTabePd dikTLO

29/09/2005 Tpipa Mnxavikiv HIY, ToAemkovwviy kat Aikrowy, MavemoTipio Oeogahiag

| To povtéro Client-Intercept-Server

Acvpuaro kavdii Z1abepé diktvo

Mobile Host

+ C-I-S: Client/Intercept/Server Model
— Caching, prefetching, k.T.A.

— AtGpopeg PEATIOTOMOMGELG ETIKOWVOVIOG KOL 6T dVO AKPOL TOL
KOVAALOD

 ILy., aoOyypoveg queued RPC
* hoarding
— Mertakivnon vroioyiopov petadd Tov agents
* To povrélo avtod givon kaTahinio Yo “heavy-weight”
clients pe 0pKeT) VIOAOYIGTIKI 16D KoL TOPOVS

29/09/2005 Tpipa Mnxavikiv HIY, ToAemkovwviaoy kat Aikrowy, MavemoTipio Oeogahiag
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To poviého twv Kivntowv Agents

e Ouxwnrol agents gival LLETOKIVOOUEVEG dlEPYACIEG
(processes) mov oyetiovton pe kémowa “mepuynon”

— "Eyéet ta dikd Tov dedopéva kot T S1K1) TOL KoTdoTaon
eKTéNEONG

— TIpoywpd ave&apta Kot avtovopa amd tov mobile client

HeTA TNV LVIOBOAT| TOV
* Ylomoinon tov agents TV mpoavapepOiviov

povtéAov g mobile agents, w.y.,

— Ot server-side agents LmopovV vo. LETAKLVOOVTOL KOTG TN
Sidpketo Tov handoff

— Orclient-side agent petoktvovvTol SuVOUIKE Tave Kot
pakpld and tov client

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviao kai Airowy, TavemoTipio Osgoahiag

ITootepnpata twv Kivntowv Agents

* Ikavotnto vo aAAnAemdpovy Kot va
ovvepydlovtot pe GAAOVG agents

* avTovopia, dnl., 1 eKTEAEST] TTPOYWPA LE
piepn i kaBorov Tapepuforn amd tov client

* interoperability, on\. ekteAovvtan 6g
TOAAEG OLOPOPETIKEG TAATPOPLES

* IkovotnTa vo avTidpovy og EMTEPIKA
epebiopata-yeyovota

* KIVIITIKOTNTO

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviio ka Aikrowy, TavemoTipio Osgoahiag

Zovolxa ywx Toug Kivytwv Agents

* Tapéyovv: amodotikd, achyypovo TPOTO Yo
avontnon mAnpoeopiag
* Agv ennpedlovtorl and “petoforlopeva”
Suvopikd TedArovo
* Yroompilovv “Aettovpylo g anocvvoeon”
— Xg otypn ovvdeong: vropdaiietot o agent
— Xg amoovvdeon: avalntel TAnpogopia, extelel
eme&epyacio
— X eMaVooVOVIEST): ETIOTPEPEL TAL ATOTEAEGLLOTOL
* [Mapovcidlovv TpofAnipata ac@arelog
* Mmopovv va ypnotpomombovv og cuvévacud pe
T VIOAOYIGTIKA LOVTELX TTOV TTPOaVAPEPON TV

21



64

| Kivntog Ynohoyopog: Ilegieyopeva

¢ [Mopaderypa-kivntpo

o Znmuato: Kwnrikdtro, Acvpporn
emowvovia, Gopnrotnto.

o ApyITEKTOVIKEG AOYIGLUKOD

* Yrootmipiin o £Tinedo cLGTIHNOTOS

29/09/2005 Tpipa Mnxavikav HIY, ToAemkovwviay kat Aikrowy, MavemoTipio Oeogahiag
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| Y7ootei€n oc eined0 oLOTNPATOG

. AROGDVﬁéGSlg (disconnections): avtdvoun Agtrtovpyio
HeTE TN Stakomn| TG GVVOEGTG

* AcOgviic oOvdeon (weak connectivity): i
Aertovpyia Oo mpénet va Tpocapprootel oe yaunko evpog Ldvng,
peydin kabvotépnon npocsPaong (latency) kot VYMAS kdGTOG
npdcPaong

. KlVﬂTlKéT‘I]T(I (mobility): Swatipnon Aertovpydv “on-
the-move”, 1., cuvorraydv, Web browsing

* Amokoataotoon amwotvyiag (failure recovery):

TEYVIKES Y10 OTOKOTAGTOGT TOV VTOAOYIGHOV /Kot TV
dedopévav petd amd anotuyieg Tov Kavoliod, Tov mobile client

29/09/2005 Tpipa Mnxavikiv HIY, ToAemkovwviy kat Aikrowy, MavemoTipio Oeogahiag
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| Mov1ého g anoabVdeoNG

wae’  PBathof a User g—# Communication

Hoarding Area

29/09/2005 Tudua Moxavikv H/Y, ToAemrikovwviky kai Aiktowy, Mavemiotiuio Osogalia
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* Boaou Wéa: otav
AVOUEVETOL 0TOGOVOEDT), T
dedopéva Kot 0 VTOAOYIGHOG
HeTapEpovTal 6Tov mobile
client

* H “mpogdptmon” dedopévav
anokaAgiton hoarding

*  Evoloxtikée:

— Metakwvodpe ta dedopéva
otov client, 1)

otov client

— Kavovpe replicate to dedopévo

Ynooten i amocuvdeaetg

Hearding

physical
reconnection

29/09/2005 Tpijpa Moxavikav H/Y, TRAETIKovwvIdV kai AikTowy, TavemioTiuio Osooahia

Zynpoata ato hoarding

Znmpa Mpocéyyion
Movéda hoarding Eoptaron omd v epappoyi, m.y., apyeio n
EYYPOPEG 1) AVTIKEILEVO
TTow dedopéva? A) Kobopileton amd to prom. B) [Ipopreym
Hoarding TTote va exterécovpe? A) IIpwv v amoovvdeon. B)IIeprodikd.
Awmoeig Yo dedopéva mov | A) “Tletder” exception. B) Maaivouv o€ pua ovpd.
Sev vIapyoVY GTOV TEAATN
Tuypagovpe oo log? A) Twiég dedopévav. B) Timestamps. I') Asttovpyieg
TTote PEATIOTOMOI0VE TO A) Avénrika. B) TIpwv v enavaoivoeon
. 2
Amociovdeon | ¢
Ilég Pertiotonoovye to E&optdrot amd 0 ovotnua.
log?
TIég kavovpe my Extehovpe Eavd 1o log.
enavacvvdeon?
E 1
Tég emhvoovpe Tig A) A&lomolodpie T oNpactoloyic TG EQAPHOYNG.
GLYKPOVGEIG? B)Avtopam enikvon
70072005 Thnpa Mnxavikov HY, THAETTIKOIVGVIGY Kai AIKTOwy, TlavemioThpio Ocooahiag

Kot Entnpata ato hoarding

* Tlog amopacicovpe mola dedopéva Oa
kGvovpe hoarding?
— Ot clients SNA®VOLV TIG TPOTYHGELS TOVG
— Kévovpe mpopréyeis pe Baon 1o “iotopikd”

» Tuyivetar 6tav ko dAlot clients (1., oT0
otabepo 6ikTVO) PUTopoLV/EMBVUOVY Vi Ta
TPOTOTOMGOLY ?

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviio ka Aikrowy, TavemoTipio Osgoahiag
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Hoarding oe Zvotnpata Agysinwy

* To hoarding Boaciletol 6g EXEKTAOT TOV UNXOVIGHOD
caching yio vo AGfet vIOY™N TIG AMOGVVIECELS
* Caching ce amocvvdeon eivan dapopetikd and caching oe
ouvdeon
— Cache misses dgv e&unnpetovvtol
— Evnuepdoeig (updates) and tov mobile client dev petadidovton
GTO server Kot ovTicTpoQo
* To hoarding etvon mapdpoto pe to prefetching
— To prefetching ekteleitar cvveyxds oto VIOPabpo
— To hoarding givan {otikng onpaciog (e&attiog twv cache misses)
— To hoarding vrep-eKTId TIg 0VAYKESG TOL XPROTN
— H pukpn cache otov mobile clients mepropilet v extipnon tov
hoarding

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviao kai Airowy, TavemoTipio Osgoahiag

Hoading oto CODA obot. agysiwy

nmpo Tpooéyyion
Movada hoarding Apysio
Tow dedopéva? Kafopiletar and to yprotm + Hpopreyn (potepmrdma
OT0 TIPOCPOTA OpYEiat)
Hoarding - - . N -
TIote vo exterécovpe? Teprodikd pe ™ depyasia hoard walk.
Awmioeig o dedopéva tov | Emdextikn s&ummpémon, avahoyo pe my “omopoviy”
dev vrapyovy 6TOV TELGTN
Tuypagovpe oto log? (replay.log) Ora o opiopoTa TOV KANGEMV GLOTANATOS
Kat version numbers oV apyeiov.
. [16te BelticTonoodpe 0 Ieprodikd
Amootvdeon | |, og?
Tldg BertioTomotovpe 0 A) Agrtovpyieg OV AvVAIPOVY TOV EXVTO TOVG /Ko
log? mponyodpeves. B) Opadomoidvrag hettovpyies.
g kévovpe Extelei 1o replay log g pa transaction. Kdavet lock ta
0 1? OVTIKEIpEVO TOV ovapEPOVTOL 6T0 log.
E
' Tig emiboovpe Tig Me 1o Application-Specific Resolver (ASR)
oLYKpPOVGELS?
29/09/2005 Tprpa Moxavikdv HIY, ToAeKovwvIdy Kai Aiktowy, MavemoTipio Oeooahiag

Hoarding os Baosig Asbopévwy

* Tivo kévo hoarding
— RelDB: Tuples / ZvAloyég amo tuples / [livaxeg
— OODB: Avtikeipeva. / ZOAOYEG AVTIKEUEVQOVY /
K\doeig
— Ta amoteléopato enepmToemy (queries): pa
materialized views otov mobile client = answering
queries from materialized views
* To vrdérowma {ntApaTe OTOC Kol GTO GUGTHUATO
apyeiov

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviio ka Aikrowy, TavemoTipio Osgoahiag
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Hoarding pe Aévépo E&uptnocwy

*  Apyeia (mpoypappoto kot apyeio dedopévav) eivar ot kopBot Tov dévipov, Kat
VIAPYEL pioL ok od Tov motépa A oto Todi B, edv
— To mpdypappa A ektedei To mpdypappo B,
— To mpdypappa A avoiyet to apyeio dedopévov B.
* H oepd tov adepedv avtikatontpilet ) xpovoroyia Twv mpocneldcemy.

1. To mpdypappa A ektedei o

npdypoppa B o

2. To B avoiyet ta apysio C kot
D, pe avt ™ oepd

3. To B avoiyet to C Eavd o G o

4. To A ektehei 1o TpOYpappATOL

@O0 @ ©® ®
5. ToF avoiyetto D

6. To E extehei 1o npdypoppa G

7.  ToF avoiyetto D Eava

29/09/2005 Tpijpa Moxavikav H/Y, TRAETIKovwvIdV kai AikTowy, TavemioTiuio Osooahia

Hoarding pe Aévépo E&uptnocwy

e AlyopiBpog yio hoarding pe Aévdpo e&aptioemv
— Xpnoupomotovpe o cuvaptnon COMPATIBILITY(w_tree, p_tree),
omoio emotpépet o T petadd 0 kat 1, yio ty opodtnta evog working
d3évdpov tree w_tree kou £va pattern 86vopo p_tree. Edv 1 T g givar
Tave omd o otadepd MATCH_THRESHOLD, tote Aépe 61t dévdpa
etvat apkeTd Opota Kot propodpe vo kdvovue hoarding ta apygio mov
TEPLYPAPEL TO P_tree.
— Ilpopripata:
« O apBudg tov apyeiov mov Ha kavovpe hoarding eivan peyakvtepog amd ot
umopei va yopéoet n cache
« Oteopoipéveg TpoPréyelg TV KoOIGTOOV UN AMOTEAEGHOTIKY
— O¢tovpe éva v opto (PREFETCH_CAPACITY) ctov aptfud tov
apyeiov mov Ba kdvovpe hoarding kat tomoBetodpe oV cache povo ta
avoTepa enineda ToL dEVEPOL.

29/09/2005 Tpdua Moxavikeov HIY, ToAemikoivwviao kai Airowy, TavemoTipio Osgoahiag

Hoarding pe Aévépo E&uptnocswy

o Tree edit distance: o * Ily., n tree edit distance eivon 3
EMLoTOC oGS (delete B, insert H, relabel C og I)
Aertovpyldv tree edit o
A

wy Hpov, PR
LETOVOLLAGTO ETIKETOC) B/\C’ S D/<\
TOV OTALTOVVTOL Y10l VOL KT
petatpanei Evo dEvEpo /,& C /- - AR
€ KAmo1o GAro. D EF G\ N

e Agdopévav dvo dévapov . \\\

T, ko T,, vépyet RN
aAyop1Opog VTOAOYIGHOD AN

g tree edit distance og
O(T,| [T, h(T}) h(T)).

29/09/2005 Tpijpa Moxavikev H/Y, TRAETIKovwvidV kai AikTowy, TavemioTiuio Osooahia
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Hoarding pe I'oapnpa E€xptnoswy

e ‘Eva I'paonpa E€optiosov (Dependency Graph, DG), dwutnpei
70 pattern T®V TPOCTELACEMV GE SLPOPETIKE apyeia.

* To ypaonuo avtd £xet évav kouPo yio kabe apyeio mov €xel
TPOCTELAGTEL KATOWL GTLYUN} 6TO TapehOoV.

* Yrdpyet pio akpn and tov képpo X otov kOpPo Y, €dv kot pdvo
£av (Kamoto otiyun) 1o apyeio Y tpoomerdoTnKe LECH G W
npooneldoes netd o X, 6mov 1o w givor to lookahead window.

* To Bapog mdvm otnv akpn ival To KAAGHA TOV aptOpod Tov
npocmeLdoemV omd 10 X 610 Y, TPOG TOV GUVOAKO aptOpd Tev
TpocmELGGEMY 6T0 X.

* H axpipera kou n “empapoven” tov hoarding pmopei va eheyydet
UE [10 TTOPAUETPO OPLOUEVT OO TO YPNOTH, TO KATDPAL
amokomg (cut-off threshold) yio ta Bépn TV axpdv.
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Hoarding pe I'oapnpa E€xptnoswy

* "Ectooav ot TapuKkdTeo
akorovbdieg TpoomeLdoEmV
(sessions) Tov ypHoTN:

— ABCACBD
— CDABDCBDA

Ka0e mapdbupo, vrovoei eEaptnon T
* Lookahead window: w =2 PavLp! Eapmon g

TPOCTELAGTG TOV TPOTOL e KADE pio
+ Tamy npdt axorovbia, and T1g EMOPEVES, M.,
Bpickw ta dtadoykd mapdbvpa

wiKoug w1, S *ABC: A=B & A=C

~ ABC “BCA: B=C & B=A
- BCA “CAC: C=A & C=C
- CAC
_ACB ACB: A=C & A=B
- CBD -CBD: C=B & C=D
- BD

-BD: B=D
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Hoarding pe I'oapnpa E€xptnoswy

*  Xuvolkég

ERQaviceg 3
- A4 ~ A2 /\
- B4 - C=B:2 . 4

— 2
- 4 - =01 1@
- D:4 - C=D:3
3
— ASA0 ~ D>A:2 5 2 2
- A=B:3 — D=B:2
- ASC:2 - D=C: 1
- A=D:1 - D=D:0
——®4
4
- B=A:2
- B=B:0
~ B=C:2 1
- B=D:3
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Hoarding pe I'oapnpa E€xptnoswy

3
*  Xg éva meprfdihov pe: /\

—  JKpHG SLdpKeLag 4 ’ .

anocvVSEsELS
— pkpn cache otov mobile

client
— tehevtaia mpoonéhach 6To 2

apyeio A

©
* Qo £BeTo KaTOPM = 60% Ko
00 ékave hoarding to:
— apyeio B, enedn %=0.75 > 0.60
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Hoarding pe BeAttwpévo I'E

99

» Kdamowog koppoc Bempeitor n “opyn” Tov
ypapnpatog. AwacyiCovue to ypaonpo pe:
— Breadth First Search: s&etalovtat ta adépeio
(siblings) Tpdta
— Depth First Search: g&etdlovton to moudid (children)

TpOTO

— Yers: kKoBopilet Tov apBuod tov siblings mov Ba Adfovv
uépog otv avalnmon

— Yors: kabopilet to Babog péypt o omoio Ba dregoybei n
avalimon

80

Hoarding pe BeAttwpévo I'E

N
Koppog | Méyebog /
s, 512
vy 624
\A 824
Vio 3800
s, 5800
A 110
A 552
S5 642
v, 476
*Méyebog cache: 12000
*BFS: s, 5,, 85, v}, Vs : 11578
*DFS: s}, v)(, Vs, Vg, 5, : 11488
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2uyxtor Tov AE pe 10 TE

* To AE mapovctalel mo AETTOUEPT] EIKOVA Y10
T1g e€apnoelg, evmd to I'E “ybver” v akpipn
dopn tovg

* To I'E amotundver povo Levyn eEaptioemv

* H gupeon tov apyeiov yia hoarding pe to AE
gtvat o SVGKOAN

— 0 VIOAOYIGUOG TG GLVAPTNONG
COMPATIBILITY(w_tree, p_tree) £ivat ypovoBopog

— dvuokoAio 6TV €0PEST KATAAANANG GUVAPTNONG
* To I'E &ival mo pikpd cg amotti|ces ymdpov
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Ynooteén e aabevy, abvoeon

* Tielvan n aoBevic cvvdeon
— Apy6 (slow) diktvo
— Akpipn| TpodcPaon
— Xavetor TEPIOSKA Y1o. LIKPG L0 THLLOTO
* Avtipetdmion g acBevoidg cuvdicemg
—E&umvn yprion tov gvpovg Lovng
— EAdttoon g emkowwmviog
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Aabevng obvdeom ae ovoTnp. dEyElWY

» Emave&étaon g koplag Aettovpyiag mwov

oyetileton pe to diktvo: caching

— Xelptopdg Twv misses

— ZoyvOTNTO OTOGTOANG TOV OALAYDV TTOV
ekteAoVVTOL 0o Tov client

— Eykvpotnta tev cached aviiceipévov

— Evnuépmwon tov mobile client yio tnv
gykvpoTTa TOV dedopévarv g cache (oe
emopevn Awideén: Invalidation Reports)
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Cache misses oc Aclevy| oOvdeom

* H g&ummpénon evog cache miss mpokaAei peydin
kabvotépnon 1 etvar axpipn
— Emextcn eEuanpétnon avaloya P TIg avayKeg TG
£POPHOYNG Kot TN GVVIEDT|
* AmoctoAn oAhoydV
— EmBetucr) otk
« Elottdver ty mbavota Pedtictononicewv oto log
* Av&aver Ty emkowvovio
« Emtuyydvel ovvénea oto dedopéva
« Elattdvel v mbovotnta cuykpodcemv
* Kpotd pukpod to péyebog tov log
— “Tepnéhkn” (Lazy) moltikni

* Aev emrpénel amodotiki| yprion g cache, 0pov o TpOTOTOHEVE.
dedopéva dev Pmopodv va dtwyTovy and v cache

* Aev gyyvdrar “strong consistency”
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Xovdeon xat Xootnpata AQysiwy

Me oivvdeon )'(mplg AFemg Fetch-only
ovvdeon ovvdeon
. N _— (Emihexticn) N
Cache miss E&umpémon Exception Ecompémon E&umpémon
TTeproducn 1
AmocToM] TOV Apeon Orav yivetn i‘fg;ﬁwapxa Orav yivetn
orraydv EMOVAOVVIEST xukhopopia enavacHvdeon
GTO KaVAAL
O, épen
Eyxvpotnta H tehevtaio O, éxetn CaCh,c (S;’I@p n O,uéyen
dedopévov (mo Tpdceatn) cache il ‘1 cache
EMKOWVOVia e
server
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