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ABSTRACT

Software todls evaluation and comparison is a must for users. Most of the
time this is dore in an incomplete an informal manner without regards for
the eonamics involved. We present an orgoing projed that evauates
different families of software using the Logic Scoring of Preference (LSP
method. This methodis very briefly presented and aso some of the ongoing
evaluation work direded to Data Base Management Systems (DBMYS) is
explained.

INTRODUCTION

Evaluating families of software tools sich as Data Base Management Systems (DBMYS),
programming languages, web browsers, operating systems, etc., is dore to choase one particular
software among severa posshbiliti es or simply to assert one pieceof software against others.

Although this adivity can have agrea emnamic impad it is not always cary out with the cae it
shoud. There ae severa methods to dothis evauation ranging from the most informal to the more
caeful and formal, from the simpler form based onthe personal opinion d evaluators, to the one
that using the opinion d evaluators or users can construct a list of desired charaderistics of the
software and then analyse them against those daraderistics, particularly assgning numericd
values for the satisfiability of every desired charaderistic for every software being evaluated. The
result of this assgnment can be asimple aldition a more mwmplex and sophisticaed methods can
be used.

One of them is the Logic Scoring of Preference, which is the method we have alopted, to evaluate
different families of software: web browsers, web programming languages and ahers to come. For
more information onthe methodsee[DUJ96], [DuBa97] and [DUEI82].

PAsT AND CURRENT WORK

We have dready used the method to evaluate web browsers [FDDOO] and also web programming
languages [DP03], as well asin the human resources field [DDF03]. We have constructed alist of
desired charaderistics for both of these evaluations and then used the LSP method to aggregate
them and oldain results.

LSP is a method for the redization d complex criterion functions and their application in the
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evauation, ofimisation, comparison and seledion d general complex systems.

As astarting point in the LSPmethod, it must be dealy determined what are the user requirements,
the main attributes of the system and their preference values. These atributes are cdled
performance variables. Each ore of these variables is mapped into an elementary preference by
defining and applying the mrrespondng elementary criteria.

In order to develop an exhaustive list of requirements, a hierarchicd decompaosition pocess for
requirement derivation is applied. At the beginning all major groups of requirements are defined,
and then through successve decompositions ead group is decomposed into subgroups. By
repeaing this process the system requirement treeis obtained. The tree leares correspondto the
performance variables.

Elementary criteria ae functions that transform red va ues from a performance variable into avaue
cdled elementary preference which belongs to the [0,1] interval. They represent the degree of
fulfilment of the requirements. Therefore, to define the different elementary criteria is necessary to
have some previous experience to determine what is the range of acceptable vaues for eath
performance variable.

The dementary preferences are used as inpu for the LSP criterion function. This function yields a
single global indicaor of the degree of fulfilment of the system requirements. The LSP criterion
function is built by aggregating the dementary preferences. To aggregate preferences means to
replace agroup d preferences (the inpu preferences) by a single preference (the output preference).
It denotes the degreeof satisfadion d the evaluator with resped to the group d inpu preferences.
The process sarts by aggregating goups of related elementary preferences and generating
subsystem preferences. Therefore, the dementary preferences, correspondng to the system
requirement tree leaves, are aggregated in new preferences, one by ead elementary preference
parent. This bottom-up processis repeaed with the resulting groups of subsystem preferences urtil
asingle global preference can be computed.

If we want to aggregate n elementary preferences E,,... E, in a single preference E, the resulting
preference E —interpreted as the degreeof satisfadion d the n requirements— must be expressed as a
function having the following properties:

1. The relative importance of ead elementary preference E; (i= 1..n) can be expressed by a
weight Wi ,
2. min(Ey,...E,) < E<max(Ey,...,E) .

These properties can be adieved using the weighted pover means:
E(r) = (Wi EL+ WoEG ...+ WL ER)Y", where
O<W<1, O<E<l1l, i=1,..n
Wi+ W, =1,
0 <1<+

The doice of r determinates the location d E(r) between the minimum value Eni, = min(Ey,... En)
and the maximum value Eyux = max(Eg,... En). For r = -co the weighted pover mean reduces to the
pure @njunction (the minimum function) and for r = +oo to the pure digunction (the maximum
function), giving placeto a Continuous Logic Preference (CPL). For a more detail ed description o
thetechnique for seledion d r see[3], [4].

Normally the range between pue a@njunction and pue digunction is covered by a sequence of
equidistantly located CPL operators. C, C++, C+, C+—, CA, C—+, C—, C——, A, D——, D—, D—, DA,
D+—, D+, D++, D.



In order to perform the evaluation more automaticdly two of the aithors have constructed a tod
that implements the LSPmethod [DFP)1]. An example of ascreen o the tod is shown in Figure
1.

Currently we ae working in upditing the evaluations already done —improving their Preference
Tree anongst other things— as well as incorporating other systems from the same family of software
to the evaluations. We ae aurrently developing the Preference Tree ad working on the desired
charaderistics that will help usto evauate different DBMS.

DBMS CHARACTERISTICSFOR EVALUATION

Some of the dharaderistics we ae using at the moment are Seaurity, with particular emphasis in
User ldentification and Acceses Permissons. We ae anaysing the different Authorization
Medhanisms implemented for those dedks. We ae dso considering Views as a Protedion
Medanism.

One traditional way of evaluating a software system —
and in this paticular czse a DBMS- is through a | B
benchmark. The Transadion Processng Performance | elal@|a(m| o[- | AloF= = ==
Courxil (TPC) has creded a number of benchmarks | Smetsel =51 faforur| 7]

to evaluate DBMSs and publishes periodicaly results g ; 1
obtained from these benchmarks. These can be '
considered as de fado benchmark standards. Using

the LSP method we ae &le to buld a modd that

aggregates the metric results produced by the TPC = ®
benchmarks in ore number. We ca also modify that

model to adapt it to dfferent DBMSs user's| L ‘ — "
requirements. ; ' 7

We ae dso considering the platform used by the
different DBMS and obvously their avail ability and
costs. Cost Analysing is an important side of every evaluation and sometimes is done separately due
to the complexity of the subjed.

CONCLUSIONS AND FUTURE WORK

Up to now we have been gaining experiencein the evaluation o different software tools using LSP.
We have presented here an ouline of our current work in constructing the Preference Tree for
DBMS since that is the first step in the evaluation process Since using the LSP method implies a
permanent review process of every step —that can be similar to a spiral model— we exped to
continue improving our current model by commencing to define Elementary Criteria and assgning
values to the different Performance Variables.

We dso pan to continue expanding in the future the use of the LSP method to the evaluation d
other software todls.
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