Web-UPSID: A USER-FRIENDLY INTERFACE FOR THE
UCLA PHONOLOGICAL
SEGMENT INVENTORY DATABASE
David Raulo and Rafael Laboissike
Institut de la Communication Parke
UPRESA CNRS No 5009 - INPG - Universite’Stendhal
46, Av. F&x Viallet - 38031 Grenoble CEDEX 1 - France

ABSTRACT
The UPSID database, put together by Ian Maddieson and colleagues at UCLA, is a valuable material for Phonetics research
and teaching. Unfortunately, its current computer implementation
is oversimplified, preventing a wide access by the Phonetics community and limiting the ways in which it can be exploited. In this
paper we present an on-going project called Web-UPSID, consisting of a simple but powerful, Internet-accessible interface to the
data, intended to address the issues above.
1. INTRODUCTION
The UCLA Phonological Segment Inventory Database (UPSID),
put together by Ian Maddieson and colleagues at UCLA, is a valuable material for Phonetics research and teaching. In its second
version, USPID contains information for 45 1 languages, carefully
sampled from the world’s languages [2, 4-j. The kind of the available information range from phonetic features of the segments
present in the database to textual description of the languages.
At present, UPSID is available on floppy disks and is delivered with a simple program for accessing its contents. Although
this may be sufficient in certain cases, some modifications of the
interface would allow a wider access by the Phonetics community,
namely: the independence of the browsing interface from the computer platform, and the inclusion of the data into a real database, in
order to allow high-level queries. Furthermore, the usefulness of
the database for teaching can be increased with inclusion of sound
examples and additional informations for each language.
In this paper, we discuss the development of Web-UPSID, a
simple but powerful, Internet-accessible interface for UPSID, intended to address the issues listed above. Section 2. will briefly
introduce UPSID and some works about phonological taxonomies
based on the database. Section 3.1. presents the design of the WebUPSID interface and some query examples. Finally, section 4. will
discuss some future improvements of the interface.
2. UPSID 451
The first version of UPSID, described and analyzed in [2], contained segmental information for over 310 languages. The new
and improved version, which is the object of the present paper,
contains data for 451 languages [4]. This set of languages represents only about 6% of the world’s living languages, but it is
a significant sample in terms of linguistic diversity. Indeed, UPSID was designed to respect a uniform sampling across groups of
closely related languages, allowing statistically valid generalizations about frequency of occurrence of segment types.

Since 1990, UPSID has been available as a software package distributed by UCLA. The database itself is organized in four
modules : (1) the names of the languages and their identification numbers (which also codes for the linguistic family); (2) the
ASCII character codes for the distinct segments in the database,
along with their identification numbers; (3) a list of records, each
representing a segment in a particular language; and (4) the list
of features available for describing segments in UPSID. Two custom front-ends for DOS are delivered which allow consultation
and modification of the data. With these programs, it is possible
to perform simple queries about the contents of the database, like
obtaining the list of phonemes of a specific language, or selecting
and counting a specific type of segment across all the languages.
Although the processing capabilities of the front-ends are limited,
it is possible to export the results of the queries for use in other
programs.
The availability of UPSID made possible the study of typological taxonomies of the world’s languages. For instance, in a
recent discussion about phonetic universals, Maddieson [3] relates
the frequency of appearance of a segment type in the inventory of
languages with its frequency within the lexicon of the languages.
Some interesting results are brought to the fore, like the greater
frequency of/p/, /t/, and /k/ in respect to /b/, /d/, and /g/ in the UPSID languages, and the fact that /i/, /a./, and /u/ are found in 80%
of the languages, but /a./ is far more frequent than any other vowel.
In another kind of study, Vallee et al. [6] proposed articulatoriacoustical prototypes for the vocalic segments present in the first
version of UPSID. These segments were grouped into 33 classes
spanning regularly the subspace defined by the features front/back
and height. As regards vowel system taxonomy, Schwartz et al. [5]
conclude that, among the UPSID languages, vocalic systems with a
number of vowels greater than 9 tend to systematically exploit supplementary features like nasalization and length, which are normally non-distinctive in languages with a low number of vowels.
Studies like those cited above can benefit from a well design
interface to the UPSID data. Indeed, tests of many reasonable hypotheses about segment appearance frequencies need careful selection and counting of the records in the database. Needless to
say, a meticulous design of the database layout, associated with a
intuitive graphical interface for composing queries is really called
for. This constitutes the main motivation for the work presented in
this paper.

Figure 1: Query page of Web-UPSID. The top left panel is used to select the format of the output. Language and phoneme restrictions
can be input in the left bottom panel, eventually with help of indices. The right panel is used for selecting features in the feature
classes. A radio button allows switching between the classes (Attributes).

3. Web-UPSID
Besides constituting a platform for easily making complex queries
about the contents of UPSID, we also aim our interface at becoming a useful tool for Phonetics teaching. In order to achieve
these goals, we based our implementation on current computer
standards, namely relational databases and Web Interfaces. On
the one hand, a relational database provides an ideal framework
for expressing the connections among the entities of UPSID (features, segments, languages, etc.), and the Structured Query Language (SQL) allows the elaboration of sophisticated queries in a
high-level language. On the other hand, the widespread use of the
Internet nowadays allows the implementation of powerful graphical interfaces which are independent of the computer platform and
can be accessed virtually from everywhere. We will discuss our
design choices below, relating them to the specific issues in Phonetics research.
3.1. Structure of the database
In the present prototype of Web-UPSID, there are three types of
data: languages, segments, and features. The atomic units of storage in the database are relations between entities belonging to different types of data, which are called records. For example, segment /i/ appears in English, so the couple -1
should
be stored somehow in the database. Collections of structurally similar records compose objects called tables, in the SQL jargon. In
Web-UPSID, there is one table containing language-segment information, and another one containing segment-features relationships. Roughly, when a query is formulated, operations of selection, intersection, etc. are performed on these tables in order to
obtain the result, which is typically expressed in the form of a table as well (see section 3.3. for examples of queries).
In this framework, it is extremely important to correctly design the structure of the database, because otherwise the query

power can be compromised. As a first step of our work, we analyzed the features present in UPSID and grouped them in different
classes. Features inside each class are exclusive, in the sense that a
segment can have only one feature of a given class. Some of these
classes are used for describing vowels, like height, front/back, and
Zip position while others are used for both vowels and consonants.
Class place, the only one that is used only for consonants, is related to place of constriction. The class manner consists of the
main categories of phonemes, as classically taught in Phonetics.
With the manner diphthong is associated a duplication of the pure
vocalic features (height1 and height2, for example), in order to describe the intial and final vocalic states. See APPENDIX for the
complete list of features in each class.
3.2. Implementation of the Interface
The database was implemented using a freely available Relational
Database Management System (RDBMS) called PostgreSQL.
Once the database is set up into the RDBMS, it is possible to do
queries in the SQL language by using either the terminal monitor
program or any of the simple graphical interfaces which are available.
The next step was to set the connectivity between PostgreSQL
and the Web browser. When the Web-UPSID home page is accessed from a browser, a form interface appears, containing buttons, check lists and text entry fields (see Fig. 1). The user can
then select any amount of features in each class and combine them
into a single query. The results can be displayed in terms of a list of
languages, a list of segments (or phonemes), as well as in terms of
counts of the results. Queries can also be restricted either to a particular language or to a particular segment by explicitly specifying
their names.
Once the query is sent, a connection by CGI (Common Gateway Interface) is realized between the user’s browser and the com-

puter where the RDBMS is implemented. The result of the query
is then shown in terms of a table, eventually containing the International Phonetic Alphabet (IPA) symbols for the selected segments.
We paid a particular attention to the generation of these symbols,
as there is no universal IPA fonts for Web applications. We obtained good quality pixmaps by using a IPA I8T@ package (TIPA,
for Tokyo IPA) and by converting the anti-aliased results to the GIF
format (see Fig. 2).

Figure 2: Example of the result panel of the Web-UPSID inThe specific query here is: what segterface.
and
ments have features manner = affricate
secondary-channel = prenasalized.

3.3. Query examples
In order to illustrate the interface, let us give an example with a
simple query: How many clicks exist in each language of UPSID?
The interface setting for this query is shown in Fig. 1. Web-UPSID
also displays the SQL code sent to the RDBMS:
SELECT DISTINCT lang-name , count (*)
FROM features
f, phonemes p, langrphon
languages 1
WHEREp.manner = f.feat-id
AND f.featrname
= 'click'
1 AND p.phon-id
= lp.phon-id
AND l.lang-id
= lp.lang-id
GROUP BY lang-name
ORDER BY count

lp,

The result table, such as it appears on screen, is shown in
Fig. 3. From this panel it is possible to obtain further information
about a language by clicking on its name. At present, the only
informations available are the list of segments and bibliographical
and geographical references, shown in a textual form.
Let us show now an query example that cannot be done directly in the Web-UPSID interface: How many vowels in French
share the same height feature? This is an apparently simple query,
but it generates a quite complex SQL code:
SELECT fl.feat-name
AS height,
FROM phonemes p, lang-phon lp,
features
fl, features
f2
WHERE l.lang-name
= 'FRENCH'
AND f2.featrname
= 'vowel'
AND p.manner = f2.featrid
AND lp.lang-id
= l.lang-id
AND p.phon-id
= lp.phon-id
AND fl.feat-id
= p.height
GROUP by height
ORDER by count;

count(*)
languages

1,

Figure 3: Results of the count of clicks in the world’s languages. Only the languages actually containing clicks
are shown.
The result is shown in Tab. 1. Although this query is not very
important per se, it illustrates how complicated the design of the
next version of the interface has to be, in order to cope with arbitrary user queries.
Table 1: Vowels of French counted by feature height
height
raised low
high
low
higher mid
lower mid

count
1
3
3
4
~ 5

4. FUTURE IMPROVEMENTS
The on-going work on Web-UPSID is directed towards the following directions:
ImpZementation in the Java language. This will enable a more
flexible interface than the current one based on HTML forms and
JavaScript. The final goal is to allow graphical composition of
boolean formulae and sub-queries, increasing the power of the
queries.
Pictorial presentation of the results. Sets of vowels will be
represented in the classical vocalic triangle, giving a visual account
of the vocalic segments resulting from a query. Likewise, place of
constriction for sets of consonantal segments will be represented
along a stylized vocal tract.
Export and import of query compositions and results. Once
a query result is obtained, it will possible to export the data for
further analysis in external software (like statistical packages). We
will also add the possibility of saving the state of a query, such that
users will be able to load them into the interface in later sessions.
Inclusion of sound examples. We are planning to include
sound examples for the languages, like those found in the UCLA
Language Database [ 11.
Geographical information and querying. A world map will
be integrated into the interface, which will adds two features: first,
regions in the world where a set of languages is spoken will be
shown. Second, we are planning to allow some parts of the query
to be directly specified by clicking on parts of the world map.

manner
plosive
implosive
ejective
stop
click
fricative
flap
fricative
trill
fricative
vowel
lateral
fricative
sibilant
fricative
fricative
ejective
fricative
affricated
trill
lateral
affricate
sibilant
affricate
affricate
ejective
affricate
lateral
affricated
click
affricated
click
r-sound
tap
lateral
flap
flap
trill
lateral
approximant
approximant
nasal
vowel
diphthong
h-sound

height(l,2)
high
lowered high
higher mid
mid
lower mid
raised low
low

place

bilabial
labio-dental
dental
dental/alveolar
alveolar
palato-alveolar
retroflex
palatal
velar
uvular
pharyngeal
glottal
labial-velar
labio-palatal
alveolar-velar

~~

secondury place
labialized
palatalized
velarized
pharyngealized
labialized
velarized
labialized
pharyngealized
secondury channel

pi

I

phonution
voiceless
voiceless
with breathy
voiceless
preaspirated
voiceless
aspirated
laryngealized
voiceless
voiced
breathy voiced
laryngealized
voiced

release

Figure 4: Phonetic features appearing in the segments of UPSID, grouped by class

5. CONCLUSION
In this paper, we described the present state of development of
Web-UPSID, a interface for UPSID based on computer standards
like SQL, HTML and Java. The goals of the design were twofold:
first to provide a powerful framework for testing hypotheses on the
phonological taxonomies of the world’s languages, and second to
allow easy and wide access to the UPSID data. Much work still
has to be done in order to make the interface generic enough to
build graphically powerful SQL queries. We hope that further improvements like the integration of sound samples and geographical
visualization accounts will increase the usefulness of this project
for both Phonetics research and teaching.
The Web-UPSID interface will be available for consultation
at http://www.icp.inpg.fr/UPSID,
along with tutorials and
query examples. Links to the relevant Internet resources (like references for SQL, HTML, as well as the TIPA package for I4T$) will
also be provided. For any problem regarding either the availability or the usage of the interface, please contact Rafael Laboissiere
(rafael@icp.inpg.fr).
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APPENDIX
Fig. 4 shows the list of phonetic features used in Web-UPSID. Each class
is shown in a separate table, with its name at the top and its list of features
inside.

