
On the Compression of Geography Markup
Language

Nieves R. Brisaboa*, Antonio Fariña*, Miguel Luaces*, José R. Rios Viqueira
and José R. Paramá*

*Database Lab., Univ. da Coruña,
Facultade de Informática, Campus de Elviña s/n,

15071 A Coruña, Spain.

† Dept. Electronics and Computer Science
Univ. Santiago de Compostela, Fac. de Fisica, Campus Universitario Sur,

15782 Santiago de Compostela, Spain.
{brisaboa, fari, luaces, parama}Qudc.es and joserios@usc.es

Abstract. The Geography Markup Language (GML) is a standard XML-
based language that enables the representation and easy interchange of
geographic data between Geographic Information Systems (GIS).
In this paper, we explored the compressibility of GML performing some
empirical experiments over real GML corpus using a wide set of well-

known compressors. In particular, the main characteristics of GML are
first described. Next, it is shown how these characteristics can be ex-

ploited to achieve a better compression rate on GML files. We use these

ideas to design a specific parser and a strategy to compress the repre-

sentation of geographic objects (their coordinates in a map). Finally, to
check the correctness of our hypothesis, the same GML files are com-

pressed by applying the new parser and coordinates encoding strategy.

1 Introduction

In the last years, the technology underlying Spatial Databases and Geographic
Information Systems (GIS) has undergone a great development. As a conse-
quence, public administrations and governments are increasingly demanding
tools and applications based on Geographic Information Systems (GIS) tech-
nology. This technology uses spatial extensions for object-relational databases
to store the geometry of geographical objects. That is, these applications not only
use standard alphanumeric data, but also geographic data to represent both the

shape and the situation in the territory of different geographic objects (plots,
roads, buildings, rivers, etc.).

The use of many different commercial off-the-shelf GIS tools, supporting dif-
ferent geographic data formats, makes the interchange of data among different
systems difficult. To overcome these inter-operability problems, a standardiza-
tion effort has been undertaken by the Open Geospatial Consortium (OGC). An
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important result of such an effort is the definition of the Geography Markup

Language (GML), which is an XML language that enables the representation of

objects with both alphanumeric and geographic attributes of any kind.

The last version of this language has recently become a draft of the ISO

technical committee 211, which is in charge of standardization in the field of

digital geographic information.

Geographic datasets usually contain many geographic objects, each of them

defined in terms of a long list of floating point coordinates. Therefore, represent-

ing such datasets with GML usually leads to huge text files and consequently to
serious efficiency problems in their storage and transmission over the Internet.

To the best of our knowledge, no compression techniques have ever been

used to compress GML. Probably this is due to the fact that the systematic use

of GML is new, in fact the ISO committee is still standardizing GML. On the
other hand, a good part of the GIS community does not have a computer science

background.

In this paper, the application of various compression techniques to GML files

has been investigated. In particular, in Section 2 the main characteristics GIS and

GML are first described. Next, in Section 3, it is shown how these characteristics

can be exploited to achieve a better compression rate on GML files and, also in

this section, we present strategies to parser and to process coordinates in order

to obtain a better compression by taking advantage of those features. Finally,

in Section 4, the compressibility of GML is tested using real GML corpus and

a wide set of well known compressors. We first use all the compressors directly

over the GML files to have a baseline to compare with, and then, we explore the

utility of our strategies to improve the compression ratio.

There are several well-known classic compression techniques such as Huffman

[18] or Ziv-Lempel [27]. However, the widespread of the web caused the devel-

opment of a wide range of new compression techniques designed to save storage

space and/or transmission time.

Some of these compression methods [22, 21, 12, 14, 13] are statistical (also
known as "zero-order substitution" methods). Statistical compression techniques

split the original text into symbols and each symbol is represented (in the com-

pressed text) by a unique codeword. Compression is achieved by assigning shorter

codewords to more frequent symbols. These techniques need to compute the fre-

quency of each original symbol and then a coding scheme is used to assign a

codeword to each symbol.

Other compression methods [17,27] are based on the use of a dictionary.
These methods substitute the occurrence of strings in the text by pointers (all
of them with the same length) to the correct entry in the dictionary. The longer

the strings, the better the compression. These methods take advantage of the

co-occurrence of characters or words because it permits, in general, longer strings

and shorter dictionaries.

Both kinds of compression methods can be either static (vocabulary/dictionary

fixed in advance), semistatic or dynamic. Semistatic statistical compression meth-

ods are also known as two pass methods [22, 21, 12, 14] since they perform two
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paring the compression obtained when such preprocessing of the coordinates is

done (columns 12 and 13) with the compression obtained when the compression

of coordinates follows the standard procedure of the rest of the file (columns 10
and 11).

As it can be seen, when the coordinates are processed, ETDC and PH become

closer to the compression ratios of SCMPPM. On the other hand, ETDC and

PH are better than other alternatives when the percentage of space occupied by
coordinates is significative.

5 Conclusions

The results presented in this paper demonstrate that we should devote attention

to the characteristics of GML in order to compress it efficiently. The ideas shown

here are only a first approximation to the problem, obviously they need to be

improved, specially the efficiency of the compression/decompression process.

On the other hand, GML is automatically produced by software modules

(possibly conforming with the WFS standard) and can be automatically read by
other software modules (such as those following the WMS standard). We think

that it could be convenient to develop applications including the WFS or WMS

standards and compressors, to use a compressed version of GML by pipelining
the compressor with the web service. That is, the output of a GML source

could be compressed by the appropriate module, and before such a compressed
file is provided as input to a GML consumer, a decompression module could

decompress it to provide the information in plain form.

Another research line that should be undertaken is the possibility of searching
patterns directly in the compressed text. This problem has been tackled, in

natural language, by several researchers [21, 14, 12]. However, in natural text.
GML represents spatial objects, so different applications could take advantage

of the possibility of searching directly into the GML files. However, searching
inside of GML involves new constraints and characteristics not present in usual

text retrieval tasks.

We believe that this work opens a new field with new challenges to the com-

pression research field. The compression of GML files has different constraints

and possibilities that are not present in the compression of other kind of files such

as text, DNA, images or music. Furthermore, presumably GML applications will
attract more demand day after day and then, more different applications could
benefit from the use of good compressors.
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