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Inverted Files

�Given a text collection of N documents
and T terms, an inverted file is a set
of posting lists, storing information for
every ti 2 T

� Each posting list follows the form

< ti; fti; di1; di2; : : : ; difti >; dik < dij8k < j
where fti stands for the frequency of
the term ti (number of documents in
which ti appears), and dik is the k-th
document identifier for the term i.

Inverted File

Real Inverted File

�Actually, the inverted file stores the dif-
ference between two consecutive iden-
tifiers.

� For each term ti, the posting list would
be di1; di2 � di1; di3 � di2; . . .

D-gaps

� This fact is used by static codes to im-
prove compression.

Reassignment of Doc. Ids

� The objective of the problem is to find a
bijective function

f : [1::N ] [1::N ]
dij �! d0ij

� In the example: 1 ! 2; 2 ! 5; 3 ! 64 ! 7; 5 ! 3; 6 ! 4; 7 ! 1
D-gaps after reordering

� . . . trying to minimize the cost of coding
the doc. id. differences:

� = TX
i=1

2
4s(di1) +

ftiX
k=2

s(dik � di(k�1))
3
5

where s(x) is the number of bits used to
code an integer x.

Background

� Previous works approached the prob-
lem with heuristic solutions, without
considering the real cost function.

�Cluster Based: Blandford and Blelloch
IEEE DCC’02 [2], Silvestri et al. SI-
GIR’04 [5].

� TSP-Based: Shie et al. IP&M’03 [4],
Blanco and Barreiro ECIR’05 [1].

– These solutions build a weighted simi-
larity graph G where the nodes vi; vj
represent the document identifiersi; j and an edge e(vi; vj) represents
the similarity between documents i
and j.

– The goal is to find the traverse that
minimizes the sum of distances be-
tween consecutive documents. The
minimal traversal gives the new or-
der for the document identifiers.

– Our previous solution

The problem as a PSP

� Reordering can be seen as finding a per-
mutation of columns in a bitmap.

�Considering unary coding, addressing
the minimization of each posting list
separately, and omitting the first offset,
the problem consists in finding the or-
der which minimizes the average d-gap
sum.
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� This last form is the expression of the
function cost in the Actor Costs (PSP-
AC) of the shooting schedules problem
[3].

� The AC is a generalization of the Av-
erage Order Spread (PSP-AOS) prob-
lem [3], and both are pattern sequenc-
ing problems. In these problems the

goal is to find a permutation of prede-
termined production patterns.

� These problems are NP-complete.

TSP and optimality

� The TSP is only a strategy for address-
ing the real problem
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d1 d2 d3 d40 1 0 00 1 1 11 0 0 10 1 0 1
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The traversal tr1 = hd1; d4; d2; d3i is
a solution to the TSP as it maximizesPN�1i=1 e(vi; vi+1), obtaining a value of 4.
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However, the traversal tr2 =hd2; d4; d1; d3i, which is not a TSP solution,
has a lower d-gap sum. For the traversaltr1 the sum of d-gaps is 12, and for tr2 is10. 0
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�Although TSP is a good strategy, it is
necessary to experiment with heuristics
based on real-cost functions.
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