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‘ IIepteyopeva

e APYITEKTOVIKT] KIVNTOD OIKTUOV

* AGOUUETPO TTEPIPAALOV ETIKOVOVIOG YOPIG
Avooko Kavam

* Aiokotl Exmoumnnc (Broadcast Disks)

e ALyoprOuot yio KaOapn Exmounn (Pure
Broadcast)
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I'svixcvor twv Aioxwv Exmopunng

e Aipooue tnv vmobeomn 0TI OA TOL AVTIKEILEVA, £YOVV TO
1010 péyebog
* EakoAovBolue va EMOIOKOVUE TO YEYOVOC OTL O1

OLOOOYIKEG EKTTOUTTEC TOV 1010V AVTIKEWWEVOL Elval 1GEC,
O10TL:

AHMMA. To mpOypapuuo EKTOUTNG UE TNV EACYIOTH

OVVOLIKY uéEon KaBvotepnon €ival EKEIVO GTO 0TO10 Ot
EUPOVICELC KADE AVTIKEILEVOL ATTEYOLY TAVTO TO 1010
(equally spaced criterion)

* Avalntovue mOGO GLYVE TPETEL VO EKTEUTETOL KAOE
OVTIKEIUEVO
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O xavovag “Tetpaywvo g Pilag”

« OEQPHMA. YnoBctovtag 0Tl 01 EQeavIiceE KADE AVTIKEILEVOD
etvon equally spaced, n edayioty ovvolikn uéon kabvotépnon
EMTVYYAVETOL OTAV 1] OTTOGTOOT] S; LETAEL OLOOOYIKMV
EUQAVIGEDV TOV OVTIKEILEVOL | Elval avAAOYN TPOC TNV
TETPOYOVIKT pilo TOV UNKOVC TOL KAl AVTIGTPOPM®C AVAAOYT TPOC
TNV TETPAYOVIKN pila TN¢ ThavOTNTOS TPOSTEANCTS TOV. ANACON
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Amodetér tov xavove Square-root
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‘Eotm 011 S; €ivon 10 Spacing yio 1o avTikeipevo I.

H uéon kobvarépnon mpoofoons oto I givon t;=S;/2
H ocvvoAikn puéon kabvetépnomn npocPacng yio Ol

TO QVTIKEIPEVA €1Vl 1 N
t=— Z Pi *Si
23

‘Eotm ot ;= I;/ S5, OnA. eivan 10

KAAG Lo, TOL €0pOoVS LOVNC TOV
avatifeTon 6To avTikeipevo I, Adyov
T0V Kprenpiov equal-spacing.
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A7modetéy) Tov navova Square-root
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* Movo N-1 ano ta I; propovv va aAraytovv avecaptnta. H BEdtio
T Yo Ta I emtuyydveton eqv ot/or; =0, yia kdBe 1. Emdovpe tig
elomoelg autés, Eexivavrag pe 0= ot/or;.
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‘ A7no6¢etén Tov xavove Square-root

, o pals parlag
e Opowx oyvel ot 5 = 1 2
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A7modetéy) Tov navova Square-root
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Av10 onuaivel 0tTL N BEATIOTN
TIUN TOVL I; TPEMEL VAL Elvon

YpOoUpKG avaAioyn npog to: /| * o]

Evkola dl0mieTOVOLUE
OTL LVITdpPyEL 1| oTaOEPA

avoloylog o ionpe: a=1/ ZL NUR Y

wote i =a™./ i * Pi  &ivorn povn dvvarhi Adon Yo Tig
elomoelg ot/or; =0

Me avtikatdotaon Tov I; 6tn 6ot mov oivel 1o t Bpickovpe
™ BEATIGTN TN TOV.
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AlyopiBpog pe Bdor Tov navove S-r

* To Oeswpnuo TPAKTIKA VTOVOEL OTL Y1 VO ETLTUYOVLE TN
BeATiot emidoon (eAdyiotn cuvolikn puEon kabvotépnon),
TPEMEL VO, 1OYVEL Y10 TO SPacing S; kaOe avtikelévo I Ot

‘7?[)3
l;
* Opilovtac yio kKOs avTIKEILEVO | TN GLVAPTNON:
G() = (Q-R®)** p;/
« omov Q givaun 1 Tp€yovoa ypovikn otryun kot R(j)

OTIYUN TEAEVTAIOC EKTOUTNG TOV OVTIKELUEVOD |, EYOVLE
TOV EMOUEVO OAYOPIOLO EKTTOUTNG:

— constant

05/10/2015 TuRpua HMMY, MavemiotApio Osooaliag



‘ Alyog. exnopmvg Vaidya-Hameed

Broadcast scheduling algorithm A

Step [. Determine maximum value of G(7) over all items
7, 1 < 7 < M. Let G5 denote the maximum
value of G(7).

Step 2. Choose item 7 such that G(2) = G,«. 1 this equal-
ity holds for more than one item, choose any one
of them arbitrarily.

Step 3. Broadcast 1tem ¢ at time ().
Step 4. R(1) = Q).
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‘ ITapadetypa Vaidya-Hammed
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Example 1. Consider a database containing 3 items such
that py = 1/2, po = 3/8, and p; = 1 /8. Assume that items
have lengths [} = 1, [ = 2 and /3 = 4 time units. Figure |
shows the items recently broadcast by the server (up to
time < 100). The above algorithm is called to determine
the item to be transmitted at time 100. Thus, @Q = 100.
Also. from figure 1. observe that F(1) = 95, R(2) = 93,
and R(3) = 96. The algorithm evaluates function G(j) =
(()— R{j)}zpjg’fj forj =1.2.3as 12.5,147/16 (= 9.1875)
and 0.5, respectively. As G(j) is the largest for j = 1,
item 1 1s transmitted at time 100,

o 2 —la | i 4§ ———

93 95 96 100)
timg ———————™

Figure 1. Example 1.
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‘ IIepteyopeva

*  APYLTEKTOVIKI] KIVI|TOV OLKTVOV

e Aovupetpo mepBAaArlov emtkovoviag Ue AVootko
Kavdit

o AlyopiOuot yio Kat’ Anaitnon Exmount) (On-
Demand Broadcast)
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Agyrtexntoviny] ®vnTod S1xTHoL

PDA
OBWEHOST,
WIRELESS LAN CELL
2Kbps - 15Mbps
BASE
STATION FIXED
WIRELESS RADIO CELL AT N HOST
9Kbps - 14Kbps
CASE FIXED NETWORK
STATION

Mbps to Gbps

BASE
STATION
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‘ Apytt. Personal Comm. Sys. (PCS)

VLR
Databaze
Mobile Switching Center

VLR m
Database
_ HLR
Radio Network, Database
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‘ I'svi%0 povteho exmopmng

Kivntoi meAareg
#Hrehatwyv >> #Hservers

EUpoc Twvng avo WO .

) -

Z1abuég Baong gUpoc Twvng

kaBodikoU kavaAiov

TTAnpoyopiako ZUoTnua
(server)

AoUppaTo KeAi
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‘ Movtero Kat’ Antaitnorn Exmopnng
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Amnoutnostg

* I'pfyopn amoxpion (responsiveness)
— Mkpn kabvotépnon (latency) tov ypnotav

* Oy starvation
* KOGTOC EMAOYNC TOVL AVTIKEILEVOV TPOG EKTOUTT

* Ikavotnto kKMapakomong (scalability)
— PvOuo dpiéng tov ontneemv
— MéyeBoc Pdong oeoouEvav
— PvOuo exmounng
 Evpootia
— AAMAOYEC GTO TTPOTLTTO TPOGTEAOCT|G
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Yrapyovieg alyoptbpot
* FCFES (First-Come-First-Served)

— Exméumel ta avtikeipeva pe t oEPd mov £pYOVIaL Ol UTNGELC YU OVTA.
Edv vtdpyel nom oty ovpd dev mpooTtibeton véa gicodoc (entry) otnv ovpd

 MRF (Most Requests First)

— ExKmeumel 10 aVTIKEILEVO UE TIC TEPIGCOTEPEC EKKPEUELS
QLTNOELS

 MRFL (Most Requests First Lowest)

— Onwc ko 0 MRF, aAAd omtdet Tic 16omaAieg TPog Ydptv TOL
CLVTIKELLEVOD TTOV OV £YEl EKTEUPOEL Y10l TO LEYOAVTEPO
oldoTnua

« LWEF (Longest Walit First)

— Exméunel 1o avtikeipevo yio 1o 0moio 0 GLVOAKOS YpOVOC
AVOLOVNG OA®V TOV OLITNCEMV YU 0VTO E1VAL O LEYOADTEPOG
(OnA. To dBpoiGua TOV YPOVOL AVALOVNC GTNV OVPA OAWDV TOV

I4 ) r
ALTNCEMV YU OVTO
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‘ Enidoon onochov*cwv oc}»yogtﬂptwv
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Average Walit Time (broadcast tick)

Req. Arrival Mean (requests/broadcast tick)
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RxW: 2vvovaopog MRF & FCFS

* Exméumel ™ ceAMoa e T0 HEYAAVTEPO
yivouevo RXW
— R: glval 0 aplBpoc tov EKKPEUDOV AITNGEWDV Y10l
TN GEAOQ
— W: gival 0 u€Y1otog ApOVOC aVOLLOVIG LEGOL
GTNV 0VPA, ONA. 1 UTNGT TTLO TAALYL GTO YPOVO
o Exméumel pio ceEALON €lTe EMELON €lvail
OMNUOPIANC EITE EMELON OEV EYEL EKTEUPOEL
Y10, OPKETO YPOVIKO OLAGTI O
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‘ H ovga egvnmmpetnong tov RxW
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i
et
A e S

next in W-List —
previn W-List —

11

next in R-List
— prev in R-List

e

i HEREHIE R

R-Index

et

i

head || tail
of W-List

head | tail |
of R-List

ﬁr_ﬂ'[ Con

Service Queue
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‘ BeAtiwon oty avalntnoy tov RxW
R-list  W-list

(Requests) (Ist Arv) Clock =100
max(R) 4 €9 | 9 max (W)
a 40 20 n
ki 25 50 |y
Limit(R)=2 2 o

08 f
99 z
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Beltiwon otny avalntnon too RxW
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E&étace ) oeAida otnv kopven ¢ R-list

Ot¢ce MAX =R X W avtnc ¢ ceAioog

O vioromeg TnéC W umopovv vo meplopiotovV
aclomotmvtac TV Tiun R, onA., v R tiun g enduevng
ot R-list ceAidac.

[ va €xel poe GAAN cedida RXW peyaivtepo omd 1o

tpé&yov MAX, mpénel to avtiotoryo W va tkavomolel tnv
avicowon W > MAX/R’

‘Etotl 0étovpue éva Op1o otnv 1StARV o¢ eEnc

limit(1stARV) = clock - MAX/R’

Kotomy e€gtdlovpe ) oehida oty kopven g W-Ilist
KOl KAVOLUE OVALOYEC EVEPYELES TTEPLOPILOVTAC TO EVPOG
avaintong ot R-list
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ITapadetypa Bedtimwpevor RxW

The R-List and the W-L.ist are shown as two separate lists and the
current clock value is 100 ticks.

First, the entry for page f (the top of the R-L.ist) is examined resulting
In MAX being set to 160 and limit(1stARV) being set to 96.

Next, the entry for page b (the top of the W-L.ist) is checked. RxW of
b is less than MAX (90 versus 160) so MAX is left unchanged, but
limit(R) is set to 2.

The algorithm then checks page «, which has an RxW value of 400,
and so MAX is updated to 400, and limit(1stARV) is set to 84. The
algorithm continues searching until page y is examined, at which
point the limit on the -List is reached and the algorithm stops. In this
example, page a has the highest value, so it is chosen to be broadcast.
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