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NHpekcu

* [lpoekTnpaHn ca ga nogabpXat MbpPCEHe.

* Tbpcewmte MmaliHM N3non3Bea cneynunyHa
doopma Ha TbpceHe — ranking
« [IOKyMeHTUTE ce n3Bnu4yaT B nogpeaeH pea
B 3aBMCUMOCT OT OLEeHKaTa Ha OOKYMEHTa.
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ADCTpaKkTeH Moaesn Ha PEUTUHIOBaHE

Freds Tropical Fish Shop is
the best place to find
tn:-l:lil::l fsh at low, low
prices. Whether youre
looking for a little fish or 2
big fsh, we've got what you
need. Wi even have fake
seaweed for your hshtank
{and liztle surfhoards woo).
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KauecTBeHU X-Ku
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TeKcT 3a nHgekcupaHe

d1: The jaguar is a New World mammal of the Felidae family.

d2: Jaguar has designed four new engines.

d3: For Jaguar, Atari was keen to use a 68K family device.

d4: The Jacksonville Jaguars are a professional US football team.

d5: Mac OS X Jaguar is available at a price of US $199 for Apple’s new
“family pack”.

d6: One such ruling family to incorporate the jaguar into their name is
Jaguar Paw.

d7: Itis a big cat.
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OTpensiHe Ha aymuTe

d1: the, jaguar, is; a, new; world, mammal, ofg the, felidae,, family ,,
d2: jaguar, has, designed, four, new; engines;

d3: for, jaguar, atari, was, keen; to, use, ag 68k, family,, device,,

d4: the, jacksonville, jaguars, are, a; professional, us, football; team,

d5: mac, os, x; jaguar, is; available, at, ag priceg of,, us,, $199,, for,;
apple’s,, new,; family,; pack,,

d6: one, such, ruling,; family, to incorporate, the, jaguarg intog their,,
name,, is,, jaguar,; paw,,

d7: it, is, a; big, cat;
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HopmanuanpaHe Ha gymu

d1: the, jaguar, be; a, new; world, mammal, of, the, felidae,, family,,
d2: jaguar, have, design, four, new; engineg

d3: for, jaguar, atari; be, keen; to, use, ag 68k, family,, device,,

d4: the, jacksonville, jaguars, be, a; professional,; us, football; team,

d5: mac, os, x; jaguar, be; available; at, ag pricey of,, us,, $199,, for,,
apple,, new,; family,; pack,,

d6: one, such, rule; family, to; incorporate, the, jaguarg intog their,,
name,, be,, jaguar,; paw,,

d7: it, be, a; big, cat;
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[lpemaxBaHe Ha ODOLLNTE TEPMUHN

d1: jaguar, new; world, mammal, felidae,, family ,,

d2: jaguar, design, four, new; engine;

d3: jaguar, atari; keen; 68k, family,, device,,

d4: jacksonville, jaguars, professional; us, football; team,

d5: mac, os, x; jaguar, availablegz pricey us,, $199,, apple,, new,;
family ., pack,,

d6: one, such, rule; family, incorporate; jaguarg their,, name,, jaguar,,
paw,,

d7: big, cat;
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NHpekcu

Forward index — cnucbk oT JOKYMEHTU, BbB BCEKM JOKYMEHT Ce CbAbpXKaT
OYMMW.

OOKYMEHTU -> KbM -> OyMU
Inverted index — cnucbKk OT AyMU N JOKYMEHTU B KOUTO T€ CE CbAbpXXar.

AYMUN -> KbM -> OOKYMEHTU
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3rpaxxgaHe Ha MHOEKC
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VIHBEPTEH MHAOEKC - MPUMEP

d1: new; world, mammal, felidae,, family,,
d2: design, four, new; engineg
d3: atari, keen; 68ky family,, device,,

d4: jacksonville, professionalg us, football; team,

d5: mac, os, x;
new,; family ,; pack,;

available; pricey us,; $199,, apple,,

d6: one, such, rule,; family, incorporateg
name, paw,,

their,,

d7: big, cat;

family
football

d,, ds, ds, di
dy
dy, dy, d3, dy ds, dg

new d,, d,, ds
rule dg

us d, ds
world d,
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[lo3numna Ha gymaTta

family d./11, d/10, d/16, d /4
football d,/8

jaguar d./2,d/1,dy2, d/3, d-/4, dy/8
new d./5, d,/5, ds/15

rule dy/3

us d/7, d/11

world d,/6
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OueHKa perneBaHTHOCTTA Ha
OOKYMEHTUTE

PeneBaHTHOCTTa ce M3MepBa 4pe3 NpucBosiBaHe
Ha Terno KbM CpellaHuATa Ha TepMuMHa B
[IOKYMEHTA.

UecTo cpelwiaH TepMMH B OOKYMEHTa € MNoBeYye
peneBaHTeH 3a MHOEKCUpaHe Ha OOKYMeHTA.

Panko cpewaH TepMUH B KOJiekund 3acusiBa
pefieBaHTOCTTa Ha JOKYMEHT.

YecTo cpellaH TEpMUH B MHOFO JOKYMEHTU € MNo-
Manko OTIIMYUTENEH.
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OueHKa perneBaHTHOCTTA Ha
OOKYMEHTUTE

term frequency - inverse document frequency (tf-idf)

« term frequency — yectoTaTa Ha cpellaHuaTa Ha
TEPMMH KbM 00LLMA OpON TEPMUHU B JOKYMEHT

tf(t,d) = e

Etf ﬂtlln'.'n.'
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OueHKa perneBaHTHOCTTA Ha
OOKYMEHTUTE

term frequency - inverse document frequency (tf-idf)

« inverse document frequency — Ba)HOCTTa Ha
TEPMUH B KOMNEKLUUSA OT JOKYMEHTY

|D|
€ D|n, 4z = 0}

idf(t) = lr:-g‘{l:ir
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OueHKa perneBaHTHOCTTA Ha
OOKYMEHTUTE

term frequency - inverse document frequency (tf-idf)

tf - idf

L o | EX|
Song,  C[d € Bl g > 0}

tfidf(t,d) =
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MoandouumnpaH nHaekc

family d/11/.13, d/10/.13, d/16/.7, dg/4/.8

football d/8/.47

jaguar d,/2/.04, d,/1/.04, d/2/.04, d /3/.04, d5/4/.04, d/8/.04
new d/5/.20, d,/5/.24, d/15/.10

rule dg/3/.28

us d/7/.30, d/11/.15

world d/6/.47
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OnpocTeH nHaekcep

procedure BunLnlnpex( 1))
I + HashTable()

n+ 0

for all documentsd £ ) do
n+mn+ ]
T + Parse(d)
Remove duplicates from T

for all tokens £ = T do
if I; & I then
It + Array()
end if
I;.append(n)
end for
end for
return {

end procedure
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Pa3mep Ha nHaekca

[Mpumep:
Konekuusa ot e-meunun. Bcekn menn e ¢ pasmep cpegHo 1Kb n Bcekn menn
cbabpxa cpegHo no 100 gymn.

KonekuusaTta cbabpxka 1 000 000 menna B obem 1Gb.
Bpon aymu: 100 x 106
Cnen napcBaHe u TokeHmsupaHe: 200 000 pas3nuyHu TepMnHa

—

. NHpekcuT cbabprka 200 000 cninckka
2. [llpwn ponyckaHe, 4e 20% OT TepMUHUTE B AOKYMEHT Ce cpellart 2 NbTu, TO
BCEKU OOKYMeHT ce cpella B 80 cnucbKka

3. Bceku cnnckk cbabpxa cpenHo 400 3anuca

4. [lpu npencrtaeaHe Ha ID Ha gokymeHT c 4byte integer, To cpeaHud
pa3mep Ha cnncbk e 1600bytes

5. Uenuar nHgekc we cobabpxa 400 x 200 000 = 80 000 000 3anuca

6. PasmepbT Ha nHaekca e 320 Mb
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Pa3mep Ha nHaekca

[1obaBsiHe Ha OOMbIHUTENHA MHPOPMAaLIUA KbM
ernemMeHTuTe B cnucbuunTe:

 [1lo3numnsa

e Terno

[onbnHuTenHo 3aeta namert: 8 bytes

Llennat nHgekc we couabpxa 80 x 12 x 106 =960 Mb
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[ pynupaHe Ha nHaekcu (Merging)

Afpecupa orpaHmyeHusTa B obema namer.:

* VI3rpaxxgaHe Ha MHOEKCHUTE CTPYKTYPU OOKATO MMa Hanu4yHa namer,
» 3annc Ha YaCTUYHNA MHOEKC BbB (haunn;

» 3ano4yBaHe n3rpaxxgaHe Ha HoB MHAEKC B NaMeTTa,

* B kpas Ha npoLeca OUCKBbT CbAbpXXa MHOXECTBO YaCTUYHWN UHOEKCU, KOUTO
ce rpynupar 3aefgHo.

YacTnyHnTe nHaekcm TpsibBa aa ce narpaxgat Taka, Ye ga ce rpynupar B
Marsikm Yactu (Han-4ecTo B a3by4deH pepn).
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[ pynupaHe Ha nHgekcu (Merging)

I
i
5
W

Index A aardvark apple |2 |4

Index B aardvark | 6 | 9 aclor 15 | 42 | 68

Il'ldEH A aardvark 213 4 5 :'..}']'l_‘]l,_—l 20 4
[ndex B aa L'L'l‘-.'.’-]]'k 0 9 actor 1ty 42 68
Combined index aardvark 21344 15| 6|9 | actor | 15 | 42 |68 | apple |2 ] 4
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NHpekcnpaHe 8 WWW

Zize in billion webpages
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NHpekcnpaHe 8 WWW

Zize in billion webpages
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NHpekcnpaHe 8 WWW

Zize in billion webpages
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NHpekcnpaHe 8 WWW

Zize in billion webpages
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NHpekcnpaHe 8 WWW

Zize in billion webpages
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NHpekcnpaHe 8 WWW

Zize in billion webpages

Size Bing
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Pa3npeneneHo narpaxgaHe Ha
MHOEeKCcUTe

* [NosBonsaBa obpaboTka Ha orpomMHn ob6emun gaHuu (Web).

* /I3anonaBaHe Ha ronsim 6po NKOHOMUYECKN U3FOAHN CbPBbPU BMECTO
CKBbMNW MaLLIVHW.

» PasnpegeneHo cpeacTso 3a nHgekcupaHe — MapReduce.
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[Tpumep

« [lageH e ronam TekctoB dhansn, cbabpXkall, AaHHW 3a KapTOBU TpaH3aKLWK:

» Bcekun pen oT panna cbabpka HOMEP Ha KpeanTHa KapTa U obem
BanyTa,;

« [la ce onpenenu OpoaT Ha YHUKANHUTE HOMepa Ha KPeaUTHU KapTu.
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[Tpumep — pelueHue 1

AKo dhannbT e ¢ ManbK obeMm:

1. Yete ce BCceku pes.
2. [lapcBa ce HOMepbT Ha KpeauTHaTa KapTa.
3. CbxpaHsiBa ce HOMeEPDHT B Xell-Tabnuua.

B kpasi Ha obpaboTkaTa xelw-Tabnuuara cbabpka No €aMH 3anuc 3a Bcsika

KpeauTHa KapTa. BpoaT Ha pegoBeTe B Tabnuvuarta e peLleHUeTo.

> [Npun ronam obem Ha danna, xelw-tTabnuuarta e npekaneHo ronama ga ce
nogabpXxa B nameTTa.
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[Ipumep — pelueHune 2

AKO TpaH3akuuuTe BbLB hauvna ca noapeaeHu no HoMepa Ha Kaprara:

—

UeTe ce Bceku pea.

[TapcBa ce HOMEPBLT Ha KpeauTHaTta KapTa.

AKO HaMepEeHUSAT HOMEP € pasnuyeH OT TO3u B NpeaHns pen, yeennyasa
ce bposu.

SEN

B kpas Ha obpaboTkaTta OposiybT CbabpKa OPOAT HA YHUKANHUTE KPEOUTHU
KapTn BbB hanna.

» He e Heobxoamma xewl-tabnuua.
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[lpumep — pasnpeneneHo pelleHune

PannbT CbAbPXKA HenoapeaeHO MHOXECTBO OT TPaH3aKLUU:

1. Pasgenga ce hainna Ha manku naketu oT TpaH3aKuun.

2. lNpebposaBaT ce yHUKanHUTe HoMepa Ha KapTn BbB BCSKa 4acT.

» Kak na ce kKomOunHupat pesynrtatute?

» He moxe ga ce cbbepe Opost Ha KpeaUTHUTE KapTu OT BCSKa YacT.

v’ lNoaaobpXkaHe Ha CNUCBK OT YHMKANHM HOMepa Ha KapTu BbB BCSIKa YacT U

rpynupaHe Ha Tesu cnucblmM 3aeaHo. PasamepbT Ha bMHaNHUA CNNCHK e
PELLEHNETO.
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[lpumep — HOBO pelleHne

TpaH3akuuuTe ca pa3gesrieHu B NakeTu, Taka, Ye B eAVH NakeT ca
BCUYKUN TPAH3aKUuMn C eaHakBU HOMeEpa Ha KapTu.

1. Bceku naket ce obpaborBa nHamsuayarnHo un ce onpegenst bposa Ha
TpaH3aKkuumTe B HETO.

2. B kpasi Ha obpaboTkaTa ce cymmupar dbposumTe Ha OTAENMHUTE NaKEeTM.

v Hama HeO6XOD,I/IMOCT OT rpyrinpaHe Ha pes3yrTtatnTte.
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PeweHuneTo

[loaxoAaawo rpynupaHe Ha
ONaHHUTEe
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MapReduce

Pa3snpegeneHa nporpamHa cpeaa (framework).

Map — TpaHcchopmMmpa CNUCbK OT NO3NLMK B APYT CMMCHK C NO3ULMN
CbC CblLUaTa ObIHKUHA.

Reduce — TpaHchopMuMpa CNUCHLK OT NO3nuUnmM B eanHUYHa No3nuug.
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Input

MapReduce
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MapReduce

[1aHHU — MHOXXECTBO OT 3arnucu.

1.
2.
3

[MlogaBaTt ce Ha Mapper KoOMNOHeHTa.

Mapper TpaHcdopmMunpa 3annucmTte B ABOUKN <KIOY.CTOMHOCT>.
CnenBa onepauuns “PasnpenensHe” (Shuffle). Upes xew-dyHKuma
OBOVKUTE C eHaKbB KITHoY ce rpynupar 3a eHa 1 cblla MalluunHa.
Reduce komnoHeHTa 06paboTBa 3anncuTe no nakeTn (BCUYKU
OBOVKW C eOHaKbB KIto4d ce obpaboTBaT HaBeOHBbXK).
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MapReduce

Onepauunte Map n Reduce ca idempotent-Hu:

« MHOroKpaTHOTO NpunaraHe BbPXy €4AuH U CbLLU

BXOOHW AaHHU pe3yrnTvpa B €4HU U CbLUN U3XOAHU —
fault tolerance.
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MapReduce npun nHaekcu

procedure MAPDOCUMENTSTOPOSTINGS(input)
while not input.done() do
document <« input.next()
number + document.number
position + 0
tokens +— Parse(document)
for each word w in tokens do
Emit(w, number:position)
position = position + 1
end for
end while
end procedure

procedure REDUCEPOSTINGSTOLISTS(key, values)
word + key
WriteWord(word)
while not input.done() do
EncodePosting(values.next())
end while
end procedure
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Bbnpocu?
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