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e LET'S HAVE A LOOK AT FILE LAQ]O?B?



TOKENIZATION

LANGUAGE-DEPENDENT

COMPOUND WORDS
« ETC.

FOR YOUR FIRST ITERATION KEEP IT SIMPLE
* SPACE CHARACTER AS A DELIMITER
* REMOVE PUNCTUATION

* OR USE A LIBRARY... HTTP://WWW.NLTK.ORG/API/NLTK.TOKENIZE.HTML

* |F YOU THINK OF MINOR HACKS (E.G., REMOVING TAGS <BYLINE>,..., <P>,..<TYPE>)

* ASK YOURSELF: ARE THEY NECESSARY¢



STEMMING

e HTTPS://EN.WIKIPEDIA.ORG/WIKI/STEMMING

o Y“STEMS", “STEMMER", “STEMMING" = "“STEM" ©
e “MARKETING", "MARKETS" = “MARKET" ®
e |LANGUAGE-DEPENDENT

e FOR YOUR FIRST ITERATION KEEP IT SIMPLE

e USE PORTER'S ALGORITHM

e OR DON'T USE STEMMING
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* MAY LIMIT PHRASE SEARCH



INVERTED FILE (IF)

* MAPPING BETWEEN VOCABULARY OF TERMS (VOC) AND POSTING LISTS (PL)
<t;n; > ..., < dj,score(t;,d;) >, ...

VOC PL

« VOC MAPS A PAIR <TERM, SIZE-OF-PL> TO

e THE VALUE OF AN OFFSET IN THE PL-FILE, OR AN INDEX OF A MEMORY-MAPPED TABLE

« VOC CAN BE A HASH-MAP OR A SEARCH-TREE (E.G. B-TREE)
* PL ARE CONTIGUOUS PARTS OF THE PL-FILE TO MINIMIZE SEEK TIME ON ROTATING DRIVES
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TERM-FREQUENCY

N¢ a
Zt/ nt’,d

tf(t,d) =

* THE DENOMINATOR IS A NORMALIZATION FACTOR USED TO REMOVE THE INFLUENCE OF THE
DOCUMENT'S LENGTH



INVERSE-DOCUMENT-FREQUENCY

D]

e id €D |n.q > O}

* DISCRIMINANT POTENTIAL FOR TERM t



|D|
id € D | n. 4 > 0}

idf(t) = log

{deD | n,q>0}|
D|

INDEPENDENCE: p(AB) = p(A)p(B) = 106(p(AB)) = LoG(p(4)) + LoG(p(B))
ADDITIVITY: idf (t; Aty) = idf(ty) + idf (ty)

{deD | n4>0}|
D|

ESTIMATES THE PROBABILITY FOR THE PRESENCE OF TERM t IN ANY DOCUMENT

< 1, AND THE LOG CAN BE NEGATIVE, THUS THE INVERTED RATIO

LOG COMPRESSES THE SCALE SO THAT LARGE AND SMALL QUANTITIES CAN BE COMPARED
THE ASSUMPTION OF INDEPENDENCE MATCHES WITH THE VECTOR SPACE MODEL [VSM)

* |DF VALUES CAN BE CONSIDERED AS DIMENSION WEIGHTS
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AGGREGATION FUNCTION

« MONOTONOUS SCORE AGGREGATION FUNCTION (E.G., SUM)
e COSINE SIMILARITY IS REDUCED TO SUMMATION BY PRE-NORMALIZING VECTOR LENGTHS TO 1
e FOR YOUR 13T ITERATION:

* YOU CAN FOCUS ON THE SUM AS AN AGGREGATION FUNCTION

* (CONSIDER ONLY CONJUNCTIVE AND DISJUNCTIVE QUERIES



RANKED QUERIES, A NAIVE ALGORITHM

Q :tl/\'”/\tn, ORQ :t]_Vth
« THE PL ARE ORDERED BY DOC ID

 PARALLEL SCAN OF THE PL., TO FIND EACH DOC ID d; FOR WHICH AT LEAST ONE (OR-QUERY)
OR ALL (AND-QUERY) THE TERMS OF THE QUERY ARE PRESENT

» score(d;) = X1, score(t;, d;)
e AT THE END OF THE PARALLEL SCAN, THE dj ARE SORTED BY THEIR SCORE

« FOR AND-QUERY THE SEARCH IS LINEAR IN THE SIZE OF THE SMALLEST PL
e OR-QUERY REQUIRES A FULL SCAN OF THE PL



FAGIN'S THRESHOLD ALGORITHM (TA)

e “SIMPLE" THRESHOLD ALGORITHM EARNS GODEL PRIZE

* OPTIMAL AGGREGATION ALGORITHMS FOR MIDDLEWARE (PODS, 2001)

* AN OPTIMAL WAY TO RETRIEVE THE TOP-K RESULTS FOR MONOTONOUS SCORE AGGREGATION



* 0.R <« @; T « +o0;
N P B I
* d' « DOC FROM PL;, (SORTED BY WEIGHTS) WITH THE NEXT BEST score(t;, d*)

P55 SCOTB(di) «— score(ti,di) + Zj:ti SCOT@(tj,di)

NB. score(t;, d") CAN BE OBTAINED FROM A BINARY SEARCH ON PLy; (SORTED BY DOC IDS)
JIFIR| <k -

« R« RU{d}Y

| IRl = k -

* dm « argming g score(d’)
* ;IF score(d') > score(dm) - R « (R\{dm}) U {d'} FI
Fl

g
U

e 2.;1« Yt score(t;, dY)
. .ZE|R|<k—>GOT01ﬂ

; IFE MIN score(d') <7 — GOTO 1l
d'eR

5., RETURN R

°
A



MERGE-BASED ALGORITHM TO BUILD THE IF

e START BUILDING AN IF IN MEMORY.
 WHEN THE MEMORY IS FULL, FLUSH THE PL OF THIS PARTIAL IF TO THE DISK.
 WHEN ALL THE DOCUMENTS HAVE BEEN SEEN, MERGE THE FLUSHED PL TO OBTAIN THE IF.



PL COMPRESSION

 ADVANTAGE:
* MORE OF THE |[F CAN BE STORED IN MAIN MEMORY

 REQUIREMENT:
* TIME TO READ A COMPRESSED PL FROM DISK + DECOMPRESSING IT MUST BE LESS THAN
e TIME TO READ AN UNCOMPRESSED PL FROM DISK

e STRATEGY:
SORT THE PL BY DOC-ID AND STORE THE DELTAS BETWEEN CONSECUTIVE DOC-IDS

* USE VARIABLE-BYTE ENCODING FOR THESE DELTAS



VARIABLE BYTE (VBYTE) ENCODING

e GIVEN INTEGER v
1. IFv <128

1. v IS ENCODED ON THE LAST / BIT OF A BYTE b

1. ON FIRST ENTRY IN THIS BRANCH, THE FIRST BIT OF b IS SET TO |
2. OTHERWISE, THE FIRST BIT OF b IS SETTO O

2. RETURN b
2. ELSE
1. LETY  AND k S.T. v = kx128 + v’
2. b« VBYTE(v")
3. RETURN VBYTE (k) CONCATENATED WITH b
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VBYTE EXAMPLE

.« v =130
. VBYTE(v) = 0000 0001 1000 0010
. v = (0000 0001), x 128 + (0000 0010),



ZIPF'S LAW

e HTTPS://PLUS.MATHS.ORG/CONTENT/MYSTERY-ZIPF

* HTTP://WWW-PERSONAL.UMICH.EDU/~MEJN/COURSES/2006/CMPLXSYS8992/POWERLAWS.PDF

e DO PL LENGTHS FOLLOW A ZIPF'S LAW?e
e WHAT IS THE BEST ESTIMATE OF THE PARAMETER “A" ON OUR DATASET?

* E.G., LEAST SQUARES ESTIMATE



