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Kvpta mpotuna ngoomeloong

T ytveton 0tav 10 TPOTLTO TPOGTEANCTIS OTIC
EYYPOPES OEV EIVOL OLOTOUOPPO?

Ta evpetpla TOLV TOPOVGIACAUE EIVAL KATAAANAQ Y10
OLLOTOHLOPPA TTPOTLTTOL TTPOCTEAGTC

N: aplOudC eyypapmv

R;: I-oot) €yypoaon

Pr(R;): mBavotnta mpocméhaong eyypaonc R;

Ipb((jRi)Fé ap1Buoc index nodes péypt va ptdooovue otny gyypaen 1 index
node R,

a;: avamoplotd Evav index node

d(a;): fanout Tov kouPov a;

Path(R;): ocbvoio twv index nodes amo ™ pila péypt v eyypaon R
f(a;): x6otOC “evepyomoinong” index node a;. vvnBwg f(a;)=d(a;).
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Iooluytopevo 6evOQInd svEETNOLX

Eoto ott T0 HEGO KOGTOG Z Pr(R;) Z f(a))
EVIOTIIGLLOV UOG EYYPOPNG  1<i=n o, Path(R:)
EKQACETUL MOC:

al a2
a3
To outmAavo gvpetnplo givarn /
BEATIOTO Y100 OLOIOLOPPT D D I:l D
TOavOTNTO TPOCTEANCTC. A1 F2 3 R R8 Ro

Méoo k6otog: C(TB ;) = 6 /_\ N

I R1 R2‘F{3 a2 |R4 |R5 |R6 | a3 |[R7 |R8 [R9
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M 1coCuyiopeva 5evoQuxd LRETHOLX 5
otafepo0 fanout [r.y., d=3]

Datarecord |R1 |R2| R3 | R4 | R5 | R6 | R7 | R8 | RY

Pr(R;) 0.4 0.4 ]0.05 005 |0.02]0.02]0.02|0.02 | 0.02

Ip(R)yinTEZ, 12| 2] 2 [ 22 |2 2]2]2 0.4

—y

w(R)inT| .| 1 [ 1] 2 3 3 3 3 3 3

C(T'_5) = 0.4*3+0.4*3+ [y R, ka R,] F
0.05*(3+3)+ [ R]
0.05*(3+3+3)+ [y R,]

5*0.02*(3+3+3) [y10 vrorowmec]
= 0.4*6+0.05*15+45*0.02 = 4.28

YEPA EKTOUTNG GTO OCVPUATO KAVAAL

R4 R5 R6 R7 R8 R9
| |R1|R2 a1 |R3|a2 |R4 [R5 |R6 /a3 |R7 R8 |R9 05 02 02 .02 .02 .02
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AlyoiBpog nataonesong T -

Algorithm C'F: Use access frequencies to build an index tree

with a fixed fanout d.

Step 1: Initially, we have a forest of n subtrees, each of
which is a single node labeled with the corresponding
access frequency.

Step 2: Attach the d subtrees with the smallest labels to a
new node. Label the resulting subtree with the sum of all
labels from its d child subtrees.

Step 3: n = n — d+ 1. (Then, n is the number of remaining
subtrees.) If n =1 stop else goto Step 2.

Kotaokevalel évo Huffman oévépo ne fanout = d.
Y7o pacikoé Huffman 6évopo, fanout = 2.
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M 1coCuyiopeva 5eviQuxa suRETHQLX
otafsgob fanout [n.y., d=2]

0.02
R7
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M 1coCuyiopeva 5eviQuxa suRETHQLX 8
otafsgob fanout [n.y., d=4]

0.02 0.02

R6 R7 R8 R9
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M tooluyiopeva 6evopa atabegob
fanout

e A&V LTAPYEL LOVOTOVIKT] 6Y£0T], 00TE AVEOLOA
oute POivovoa, Yo Tig Tipég kooToug C(T'y) o€
oyéon ue 1o emtpentod fanout j.

e AvuTO 10 YEYOVOC, GE GLVOVACUO LE TNV LEPUPYIKT
@UGT™ TNC KATOGKEVNC, VITOVOEL OTl, EMITPETOVTUG
uetofAntd fanouts otovg KOOV TOL dEVOPOV,
UTOPOVLUE VO EAATTMGOVUE AKOUO TEPIGGOTEPO TO
LEGO KOGTOC EVTOTIGUOV TOV EYYPOUPOV
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‘ Baower s (1/2)

Lemma 1. Suppose that node r has m child nodes, hy, hs, ...,
and h,,, which are sorted according to descending order of
Pr(h;), 1 <j<m,ie., Pr(h;) > Pr(hy) ifand only if j < k.
Then, the average cost of index probes can be reduced by
grouping nodes h;.y, hi.o, ..., and h,, and attaching them
under a new child node if and only if

(m—1i—1) Z Pr(h;) > Z Pr(hy).

1< j<i i+1<j<m
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‘ Baouey) 16ca (2/2)

I
h h2 hm
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hi+1 hi+2
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M ioCuyiopeva 8evoQu uetaSANToD
fanout T’ : AAyopiOpog xatoorsvng

Algorithm V F".

Step 1: Assume that Ry, R», ..., and R, have been sorted
according to descending order of Pr(R;), 1 < j<n, ie,
Pr(R;) > Pr(Ry) itf. j < k.

Step 2: Partition (R, Ro, ..., R,).

Step 3: Report the resulting index tree.
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M iooCuyiopeva 6evoQa petafinto
fanout T’ : AAyopiOpog xatoorsvng

Procedure Partition (hy, ho,.... h,,):

1. Let y(i) = (m —1— 1)215,;@'_17"{'(}*,)) - Z;‘.qggmPT'U"J)*
Determine i such that y(i*) = maxy;cqi -2 {y(i)}.

2. If y(i*) <0, then return.

3. Attach nodes h;«.¢, hj« o, ..., h,, under a new index node
ha in the index tree.

4. Partition (hyoy, hiio, ..., hy).

Insert hx into the ordered list (A, h, ..., h;+) and relabel

them as (hy, ho, ..., hi11) according to descending order

of Pr(h;), 1 <j<i" +1

6. Partition (hy, he, ..., hi=q).

7. Return.

I
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‘ [Mapaderypa xataonsong Ty, (1/6)

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11
28 2 2 .2 .04 .04 .02 .005 005 .0056 .005

i 1 2 3 1 5 6 7 g 9
(10 — i) >, - ;; Pr(hy) | 9%.208 [ 8%0.48 | 7%0.68 | 6%0.88 | 5%0.92 | 4%0.96 | 3%0.98 | 2%0.985 [ 0.99
S i< Priiy) 072 | 052 | 032 | 012 | 0.08 | 0.04 | 002 | 0015 |0.01
y (i) .8 | 332 | 444 | 516 | 452 | 3.8 | 292 | 1.955 | 0.98
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‘ [Mapdderypo xataoxsong Ty, (2/6)

2

R1 R2 R3 R4
28 2 .2

R5 R6 R7 R8 R9 R10 R11
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‘ [Madaderypa xataonsong T, (3/6)

; 1 2 3
(4 — i) S 1<j<; Pr(h;) [ 3%0.28 [ 2%0.48 | 0.68
Y it1<j<s Prhy) 0.72 | 0.52 |0.32
y(i) 0.12 | 044 | 0.32

R3 R4
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‘ [Mapaderypa xataonsong T,  (4/6)
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‘ Hocgocﬁetyptoc N TUOXEVYG TIV (5 /6)

al
R5 R6 R7 R8 R9 R10 R11 m
04 .04 .02 .005 005 .005 .005 A5 mo BB, 8 10 B
A2 .04 .02 .005 005 .005 .005
aft
R5
.04
R11

R8 R9 R10
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‘ [Mapdderypo xataoxsong T, (6/6)
ol

48 ("ya3 52 az
I I I ai .12
R1 R2 R3 R4
28 2 2 2
a4 () .08 I
04
R5
as .
02
R6 R7

04 .02 II I I

R8 R9 R10 R11
.005 .005 .005 .005
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‘ Avudweoton T, pe TV _, wou TV _,

al
R3 R1 h R2

) 28 2
az
R4 R3
a5 = 2
.04
R5

R6 04

04
ar

R7

02

005

C(T!,_,)=5.20
(Tha=2) ROR10 R C(TI,_)= 5.625

005 005,005

R8 R9 R10 R11
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“Alpafntine’ dsvopina svEeTNIX

e Ouoopopen mpoocmerlaon &
TOSIVOUNUEVO KAELOLA
— (1,m) indexing
— Distributed indexing
— Exponential indexing

* Mn opodpopen tpoomEAacn & un
TASIVOUNUEVO KAELOLA
~ Ty
- T,

 Mn opowopop@n npocnéioon &
ToStvopunuéEvo KA g0 7777
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‘ To mpoBinpa twv Huffman 6evépwv

B K D C L N G M E
100 101 102 200 201 202 220 221 222
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‘ Ta Alphabetic 6evoou
(1 No

J
\

/
A EFG ! [KLM
/
H| | I K||L
[“E F| |G
AR
[B c n] E | Index Packets
]i [;L Data Files
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TToddetypo xouTaonevNg

SvadtxoL oA BNTIHoL 6evEQEOoU

A|IB||C|IDIE||F||IG||H||I|J|K

8folojslazjufofeli]s
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‘ IMTopadetypo Alphabetic tree (1/4)

Bn‘
sfe[ J7[ufe
8fofl J7]i]o

8{6 7 fufofe[

8{6 EﬂzE
8folojslal7]ulofs
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‘ IMTopaderypo Alphabetic tree (2/4)

2,




‘ IMTagadstypa Alphabetic tree (3/4)

2) @  Zvveriovns opow. Tehuwis ..

& sfafs[
3

AK0L0VO1
emnBoy
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‘ Alphabetic tree (4/4)

B/6

F

F/7

H/9

=
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1/8

J/1@K/3
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