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Kataokeun tou gupetnplou

IIog xataokeuadoulie TO EUPETNPLO;

IToleg otpatnyilkeg prmopoupe v.akoAoubnooupe
OTAV £X0oUle IIEPLOPLOUO 0TV 0Lafeolun Kupla
PV HI);

IToAAeg aIIo T1g 0XEOLA0TIKES AIIOPAOELS Yid £Va
ovotnua IR Baoidovtal ota XapakTnploTika Tou
UALKOU

Oa xavoupe pla €I0KOIINOon TV Baolkwv
£VVOL®WV TOU UALKOU II0U oXeti{ovTal Je TNV
oxeolaon ovotnuatev IR
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Baowkeg evvoleg tou UALKOU

H mpooBaon ota 6edopeva tng Kuplag pvnung eival woAv
YP11YOPOTEPT) AII0 OTL 1] IPpooBaon ota 0edopeva Tou
PAYVI)TLKOU OLOKOU

Disk seeks: Ta 0ebopeva 6ev pmmopouv va petagepbouv amo
TOV OL0KO0, 000 I Ke@AAL TOU OL0KOU Ttorofeteltal AV OIIO
auta

Apa: H petagopa evog peyalou Tunpatog 0£00UEVOV OII0
TOV OLOKO 0TIV LVII) £1lval YPIYopOoTePn) Ao OTL I
PETAPOPA IIOAADV PNIKPRV

H I/0 otov 61oko yivetal oe blocks: Avayveoon xatl eyypagn
oAOKANP®V blocks (xat ox1 pikpaov chunks)

Meye0n block (o1 emovopadopeveg “oedioec”): 8KB pexpu
256 KB
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Baowkeg evvoleg tou UALKOU

Ov eunnpetnTeg IOU XPNOLUIOIOL0UVTAL OF
ovotnpata IR exouv mAeov apxketa GB xuplag

PV png
O 01a0£0110¢ X®POC OTOV OLOKO £LVal LEPLKES
taéelg (2—3) peyeboug peyalutepog

H avoxn oe opaApata etval moAu axkpiBn: Etvau
II0AU 1110 O VO va xpnotporotn0ouv moAAeg
“KaVOVLKég” pnxaveg, mapd pa eSatpeTikIg

eu p(oouag, aAAd akplBn pnxavn

Auto to {ntnua agopa oto distributed indexing pe MapReduce, xau
Oev Ba pag armaocxoAnoel otig Stadeéerg.

* O evllagpepopevog avayveotng mapamnepetal oto pabnua Advanced
Distributed Computing http://inf-server.inf.uth.gr/courses/CE623/
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= YnoBgoeig yia to UALKO

=4
* symbol statistic value
* S average seek time 5ms=5x1073s
* b transfer time per byte 0.02 pus=2x 107°s
- processor’s clock rate 109 s71
‘P low-level operation 0.0l ps=1038s

(e.g., compare & swap a word)

: size of main memory  several GB

- size of disk space 1 TB or more
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& RCV1: H oudloyn tov eyypdeov

. H oUAAoyn TV £py®V tou Shakespeare 0ev eivau
APKETA PEYAAL YO VA II0e1XTOUV IMOAAQ AII0 T
Ocpata mou pag a@opouv 0To CUYKEKPLIEVO
padbnpa

* H ouAAloyn otnv ommoia 0 avagpepBoupe dev etvar
II0PA IIOAU PeYyaAn, aAAa eival ovaBeoipn
ONO0L®E KAl £LVAl 0AP®E PeyaAuTepn

» Q¢ mapaoelypa e@appoyne KATHaKOUEVOV
aAyoplBuev Kxataokeung Ttou eupetnplou, Oa
xpnoitporotnooupe tnv ouldoyn Reuters RCV1

» IIeptAapBavel £va £tog avTaIIoKploE®V TOU
Reuters (pepog tou 1995 kat 1996)
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3 Eva eyypago tng ouddoyng Reuters RCV1

REUTERS B

You are here: Home > News > Science > Article

Gotoa Section: U.S. International Business Markets Politics  Entertainment  Technology  Sports Oddly Enouc

Extreme conditions create rare Antarctic clouds

Tue Aug 1, 2006 3:20am ET

Email This Article ' Print This Article = Reprints
Text [+
SYDNEY (Reuters) - Rare, mother-of-pearl colored clouds
caused by extreme weather conditions above Antarctica are a
possible indication of global warming, Australian scientists said on

Tuesday.

Known as nacreous clouds, the spectacular formations showing delicate

wisps of colors were photographed in the sky over an Australian
metecrological base at Mawson Station on July 25.
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2tatlotika g ouldoyne Reuters RCV1

v; symbol statistic value

« N documents 800,000

- L avg. # tokens per doc 200

- M terms (= word types) 400,000

- avg. # bytes per token 6
(incl. spaces/punct.)

. avg. # bytes per token 4.5
(without spaces/punct.)

= avg. # bytes per term 7.5

non-positional postings 100,000,000

4.5 bytes per word token versus 7.5 bytes per word type: lNari;
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&  OuunOette v Baolkn 10€a KATAOKEUNC

* Ta eyypaga yivovtal parse yia va

eaxBouv ol Aelelg, Kal auTeg KATOIILY

armoOnkevovtal pe to Document ID

Doc 1

[)()C::Z ------.b»

| did enact Julius
Caesar | was killed
I' the Capitol,
Brutus killed me

So let it be with
Caesar. The noble
Brutus hath told you
Caesar was ambitious
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Term
|

did
enact
julius
caesar
|

was
killed
i

the
capitol
brutus
killed
me

SO

let

it

be
with
caesar
the
noble
brutus
hath
told
you
caesar
was
ambitious

Doc #
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To Baowko Brnpa

* 'Otav 0Aa ta eyypaga
£X0UV Ylvel parse, To
inverted file
TASLVOUELTAL OC IIPOC
TOUC 0POUC

EoTmidloupe o’ autd 1o Brpa Tagivounong.
[MpéTrel va tagivouhjoouue 100M items.

Term

|

did
enact
julius
caesar
|

was
killed
i

the
capitol
brutus
killed
me

so

let

it

be
with
caesar
the
noble
brutus
hath
told
you
caesar
was
ambitious
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Term
ambitious
be
brutus
brutus
capitol
caesar
caesar
caesar
did
enact
hath

the
the
told
you
was
was
with
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¢ KlMpoaxevovtag Tnv Kataokeul tou index

* H xataokeun evtog tng Kuplag pvnung oev
KATHNOKQOVETAL OC IIPOC TOV aplOpo tewv postings
(amIAq, 0eV X@pave OAol 0TV Kupla PvIn)

* Ilog pmopoupe va KATaoKUEACOULLE TO
SUPETIPLO Yia e€ALPETIKA peyadeg OUAAOYEG
EYYPAP®V;

* AapBavovtag umown Toug ImePLoPLORoUE IIOU
eIIUBAAAEL TO UALKO

« Mvnun, 61oKog, TaXuTnTa, K.T.A.
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©  Koataokeun Baowopévn oe tadivopnon
= KaBw¢ xataokeualoupe tov index, Kavouyie parse ta
eyypaga, eva Kabe gpopa

+ Kata tnv kataokeun, 0ev popoule eUKOAA va
eKPETAAAEUTOUE TEXVIKEC OUNIILEOTC

* Ta teAika postings yia kaBe 0po etval nuuteAn pexpl va
TEAELWOOUIE TNV KATAOKEUT)

« Me 12 bytes per non-positional postings entry (term, doc,
freq), amatteltal mapa MoAUC X®wPOog yiad peyaleg oudlloyeg

« T =100,000,000 otnv nepiatewon tou RCV1

* O1v Web oulAoyeg eival tepaotieg: 11.X., ou New York
Times mapexouv index yia mave amo 150 etn apBpwv

- Emopevog: Ipenelr vV amoOnkevooupe evolapeoa
AIIOTEAEOUATA OTOV OLOKO
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5
= Xpnon tou idtou adyopiBpou yia §ioko;
=
* Mmopoupe va XpnolpoIolooue ToV 1010
aAyoplOp0 KaTaoKeung yia Tepaotieg oUAAoyeg,
aAAd XavovTtag Xp1no1 Tou 0L0KOU aVTL TNG
Kuplag pvnpng;
- OXI: H tadwvopnon T = 100,000,000 eyypapav
OTOV OLOKO £lval e{a1LpeTIKA apyI) — IIOpa IOAAdA

disk seeks

» Xperadopaote evav aAyoplOpo yia external
sorting
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2TEVOIIOC
Kavoupe parse xai xtidoupe postings entries,
eva eyypaeo xKabe gpopa
Tadivopoupe Tig postings entries ava opo
(KATOIILY, aVa £YYpa@o £vtog Kabg opou)
Kavovtag auto pe tuxata disk seeks Ba ntav
el ALPETIKA ApYO — Iperel va taiivounouv
T=100M eyypapeg

T

Eav kGBe ouykpion atraitei 2 disk seeks, kal N items putTopouv
va TagivounBouv pe N log,N cuykpioelg, TTOO0G XPOVOG ATTAITEITA;

Tu. HMMY, [avemomupio Oeccoliog
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") BSBI: Blocked Sort-Based Indexing

(Taéivounon pe Avyotepa disk seeks)

le-byte (4+4+4) eyypapeg: (term, doc, freq)

ITapayovtal kaBwg Kavouye parse ta eyypaga

IIpemer va taéivounBouv 100M tetoreg 12-byte
EYYPAPESC OC IIPOC TOUC 000UC
Opiloupe eva Block ~[10M| tetol0v eyypapwyv

» Mmopouv eﬁlm/}xo/va/)@m)wv SU0 TéTOola 0TV PVIIN

* Oa exoupe|10

tetola blocks yia va oouAewoupe

Baoulkn 10ea Ttou aAyopiOpou:

* Yuooppevoule postings ammo kaBe block, tig Tadivopouye,
KOl TIC YPAQPOULE OTOV OLOKO

* AnAaon, cuyxwvevuoupe ta blocks oe eva peyadutepo,

TALVOUN1EVO
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postings
to be merged

brutus
caesar

brutus
caesar

d?2
dl
dl
d?2

Emioeién tne Baolkng 1oeag

brutus d2
brutus d3
caesar dl
caesar d4
julius  d1l
killed d?
noble d3
with d4

I

disk

Tu. HMMY, Iovemiotmo Osccariog
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postings




ﬁ Taéivounon 10 blocks twv 10M records

* IIpwta, oraBadoupe kabe block kat tadivopouye:
* O quicksort amavtel 2N In N avapevopeva Brnpata
« 2tV neploteoon pag: 2 x (10M In 10M) Brpata
* 10 popeg auTnVv TV eKTipnon — pag otvel 10
sorted runs towv 10M eyypapwv n xabe pa
* ['tvetal eukola, amaltel 2 aviypa@a TV
0£00IEVROV OTOV OLOKO

* AAAq, pmmopouyie va to BeAtiotormolnooupe auto
* Aette to TTpoRnua-05 otnv Xepa [TpoBinudtwy 27
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O aAyoprOpog BSBI

BSBINDEXCONSTRUCTION()

1
2
3
4
5
6
{

n<—20
while (all documents have not been processed)
don—n+1
block < PARSENEXTBLOCK()
BSBI-INVERT(block)
WRITEBLOCKT ODISK(block, f,)
MERGEBLOCKS(f1, ..., fn; fmerged)

Tu. HMMY, Iovemiotmo Osccariog
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D Tloe va ouyxeveuooupe ta tasvounueva

& runs;

&7 Mmnopoupe va exktedéooupe binary merges, pe eva

merge tree twv log,10 = 4 oTpepATOV

« 2e XaOe otpopa, @Epvoule 0TV IVI TA runs oe
blocks tov 10M, ektedoUpe cuyX®vVeEUon, Kal ta
armofnkevoule 0TOV OLOKO

1

2

3

4

e 4

Ta runs TTpo¢
OUYXWVEUON

\ //
Aiokog

1

2

2 UYXWVEUUEVO run

Tu. HMMY, [avemomupio Oeccoliog
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A

N Tlde va ouyxeveuooupe ta tagvounuéva
runs;

* AAAQ elval IO AII0OOTLKO VA eKTEALOOUE eva
n-way merge, orou otaBadoupe amo OAd ta
blocks Ttautoxpova

* Y110 TNV mpounofeon otL @epvoulle
“katalAnAou” peyeBboug chunks amo kaBe block
0TIV UVIIIN, KAl KATOILV YPAPOULE OTOV OLOKO
eva “KataAAndou” peyeBoug chunk otnv ££o0o0,
TOTE 08V Klvouveuoupe aIro rmoAAa disk seeks

Tu. HMMY, [avemomupio Oeccoliog
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9 Tapapévov mpoBAnna ne tov sort-based

& aAyopiBpo
)

* Muia Baowkn vmmoBeon mou xavajpe IpLv: PIIopoue
va arnoOnkevooupe to dictionary otnv pvnun
« Xperaldopaote to dictionary (rmou peyoadoveu

OUVA]ILK() Ylad VA KAVOULLE TNV aVTlOTOolX10n term
ripog termlD

* MTNV IPAYHATIKOTNTA, UIIOPOULE VA £€PYAOTOUNE e
term,docID postings avti yia termID,docID
postings . ..

* ... O0AAA TOTE TA £VOLAIECA apXELla YIvVovTal
elailpetika peyala. (Ba etxape etol pua scalable,
aAAd MOAU apyn pebodo xataokeung tou Index
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SPIMI: Single-Pass In-Memory Indexing

Baoukn 10ea 1: I'evvoupe {exmplota
dictionaries yva kaBe block — 6ev xperadetal va
olatnpoule avtiotoixion term-termliID petadu
TV blocks

Baoukn 10ea 2: Aev taéivopoupe. Xuocompeuoupe
postings otig postings lists kaBwg auta
YEVV1I0OUVTAL

Me auteg Tig 0UO 10£eg, NIIOPOULE VA
KatoaoKkeuaooupe evav IAnpn iverted index
yia kaBe block

Autol ol {exmplotol Indexes PIIoPOUV KATOIILY
VO OUYX®VEUTOUV 0g evayv “peyalo”’ index
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O aAyoprOpog SPIMI

SPIMI-INVERT(token_stream)
1 output_file = NEWFILE()
2 dictionary = NEWHASH()
3 while (free memory available)
4 do token < next(token_stream)
5 if term(token) ¢ dictionary
6 then postings_list = ADDTODICTIONARY (dictionary, term(token))
7 else postings_list = GETPOSTINGSLIST(dictionary, term(token))
8 if full(postings_list)
9 then postings_list = DOUBLEPOSTINGSLIST(dictionary, term(token))
10 ApbpToPosTiNGSLIST(postings_list, doclID(token))
11 sorted_terms < SORTTERMS(dictionary)
12 WRITEBLOCKTODISK(sorted_terms, dictionary, output_file)
13 return output_file

* H ouyxwveuon tov blocks etvar avadoyn ekeivng tou BSBI
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ﬁ - SPIMI: Xupiieon

= * H oupmieon xaBrota tov adyopiOpo SPIMI

OKOI IIEPLO00TEPO AIIOOO0TLKO
* XUNIILEOT] TOV 0PV
 YUpIieon TV postings
* Aeite TV emmopevn ovaleén
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