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Reducing Database Bitmap Index Size Using Variable Length Compression

Fabian Corrales

_— . : : UNIVERSITY of
Utilizing th_e variations in bitmap (_:olumns to PUGET SOUND
achieve greater compression.

Introduction

Modern research endeavors
generate large amounts of data.

— The ‘flag’ bit. 1 if the byte
contains a fill, O for a literal. Apply VLC
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hni h A DB Data Bitmaps Compression Table 1
One technigue to manage suc ! / P . Compression sizes
repositories Is to create a bitmap ] A L _ - \ Ve /
. . . . ) run of 49 1s 1 In a literal this field
iIndex. This type of Index Is a 1 e — / 0 holds the raw set of Binning Apply Gra.-y Dataset VLC BBC WAH  Uncomp.
coarse binary representation of 0 1's and Os. In afill, as code ordering
the data, which can be quickly 0 L s exampie i HEP | 1.1MB | 1.4MB | 2.1 MB | 272.0 MB
g ' ogical . 1 El(l)sldiitt:ﬁ;r“”("?ier: ?ffis Fig. 4 Database data is first binned, which groups data into categories | ' ' |

gqueriea using logica pperatlons_ : 1 example). Y rather than precise values. Bins are then transformed into bitmaps,
(e.g. AND). The data in the DB Is ) 1 which are reordered using Gray code, and then compressed. STOCK | 622KB | 621 KB | 605KB | 6.7 MB
transformed into a bitmap index 1 LANDSAT | 17.8 MB | 17.8 MB | 26.7 MB | 238.0 MB
through a process Ca”ed binning’ 1 The fill’ bit. Indicates whether the ' ' ' '

1 — fillis of 1s or Os. In case of a

1

in WhICh data iS pUt into iteral, this bit becomes a part of HISTOBIG| 5/3KB | 5/6 KB | 1.0MB | 21.4 MB
categorized bit vectors; 1 if the the literal.

data falls into the Catego_ry’ O Fig. 1 An example of BBC type compression. This example shows a run
not. Unfortunately these indexes with a fill bit of 1, 7 runs long (runs are 7 bits long, so it represents 49 I

can become quite large and are consecutive 1s).
usually compressed. Two
commonly used compression
schemes are Word Aligned
Hybrid(WAH) [1] and Byte-aligned
Bitmap Code(BBC) [2]. New
research has shown Gray code [3]
ordering to be effective In
Increasing compression. We I B

exploit a specific aspect of Gray

Average query times in milliseconds

Dataset VLC BBC WAH

HEP 194 232 226

STOCK 32 29 18

UNIFORM| 19KB | 30KB | 32KB | 10.2 MB
Table 2

.

LANDSAT 436 415 473

code ordering to create another
compression scheme which can

: : | | | HISTOBIG 140 145 137
achieve better compression than | | |
. e . Encoding Encoding Encoding
efficiency when compared to o G o order tors data to allow for 1 -
WAH: the Variable Length egmp er(?r): tChOe Fef(zrisegggtr;? Iz)it?rgp:liﬁ aOI:xiOch\)/g?a:p(r)\inc%elro:lég?- thee Fig. 3 The first few columns are compressed using the largest
Compression (VLC) scheme. example on the right is bitmaps after Gray code ordering has been encod!ng length, 28.' AS the.ru.n .Iengths g_row.smaller, our .
applied. White blocks represent runs of 0s, and black blocks represent encoding lengths will also diminish to maintain good compression.
runs of 1s.
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Compression h ) ; "
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WAH and BBC are lossless run | VLG had on average 11% better McCormick research grant and
length compression schemes, Gray code ordering reorders VLC uses three different compression than BIgC angl 390/ aided by my advisor Jason Sawin,
th_elr reSL_JIts can be queried data so that successive values enc_odlng Iengths: 28, _14 and_ bettepr AL VLC’s’ e 0 orofessor Brad Richards, my
without first being decompressed. differ only in one bit (Fig. 2). This 7(Fig. 3). It will determine which . A query labmate John Granville, and
WAH uses a 32 bit encoding - - one of these three lengths will be times were 6% faster than BBC - ik

> _ _ reordering can be applied to 0 VIEWETS lIKE YOU.
length which Is the size of a typical bitmaps because row order does optimal for a given column and but 6% sIO\_/ver thgn WAH. Tables 1
word In a computer, and BBC 1ot matter in a relational database. then compress using that length. and 2 detail our findings for
uses an 8 bit encoding length This ordering is employed as a These lengths are used because several real world data sets. References
which S the size of a smgl_e byte of oreprocessing technique used to they allow each of the larger
data(Fig. 1). BBQ can achieve achieve longer runs, however, the encoding lengths to be_broken Future Work 1) G. Antonshenkov. Byte-aligned bitmap
b§tter_COmpreSSIOﬂ than WAH run lengths of a Gray code down and compared with the compression. In Data compression
since It can compress shorter ordered bitmap diminish with more smaller encoding length for In the future we plan to modify ) Conference,cl)995- Ordaclesiorpﬁ
: _ o _ - - K. Wu, E. J. Otoo, and A. Shoshani.

runs. V\_/AH can achieve better columns (Fig. 2). We mitigate this querying. As _Gray coded run VLC to be able to enc_ode using Compressing bitmap indexes for faster
guery times since a memory effect with our new compression lengths deteriorate, our scheme any length, to further increase search operations. In SSDBM, pages 99-
access returns a word, it requires scheme. will change encoding lengths compression efficiency. Other 108, 2002.
no additional parsing. accordingly to maintain efficiency. areas that can be explored are 3) A.Pinar, T. Tao and H. Ferhatosmanoglu.

llelizati d diff t Compressing Bitmap Indices by Data
parafictization an nerent row Reorganization. In ICDE, pages 310-321,

ordering techniques. 2005.
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