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Abstract

Conducting a process assessment is a difficult task thar
requires to take various issues under consideration. Whilst
general (development, procurement) processes have been
widely studied and multiple references in lirerature exise,
specific processes (e.g. database design) have not received
so much attention. In order to face this problem a study on
the items related to database design process evaluation
has been performed. SPICE/ISO-IEC 15504 has become a
popular model to perform assessments, and it is
internationally accepted. For this reason it has been used
as our reference model. The results of our work, following
the specifications defined in the process dimension of
SPICE are described within this paper.

In order to alleviate the task of managing the
assessment, we have developed an integrated tool thar

provides assistance in the evaluation processes. It offers a

friendly and easy-to-use interface 10 carry our
assessments. This tool intends to support to the assessor in
the task of deciding the level of achievement of the work
products and base practices. This tool generates reports
and sraristics from the evaluation information. It also
provides with the possibility of having more than one
instance of evaluation performed by different assessors.
Tool basic guidelines are presented.

1. Iantroduction

Nowadays databases play an essential role in systems
such as network management, data warehouse and
command systems. Good performance of the systems is
fundamental and relies on an appropriate database with a
good design. The complexity of these systems and their
associated databases is increasing at a high speed.
Therefore database design process assessments play an
important role in the task of guaranteeing that the new
functionalities of databases will be attained.

Current process assessments models must be general
enough in order to be applied, in principle, to any kind of
software process instance. Therefore, it might happen that,
for some specific processes, existing models could not
deal with all the information required to properly assess
the process [1]. We understand that this is the case for
database design process and SPICE/ISO-IEC 15504 [4].

SPICE/ISO-IEC 15504 is now widely accepted as a
reference model for process assessments and this has been
one of the most important reasons to take it as our
framework. Then we studied the database design process
and obtained a mapping of a generic database design
process onto the SPICE/ASO-IEC 15504 process
dimension. A summarized description of the results,
originally described in [2,3], is presented in this article.
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As we believe that the task of conducting an assessment
1s hard and deals with a lot of information, we thought that
it could be of interest to implement a tool that could give
support during the assessment of database design
processes. The tool stores intermediate results and
generates reports. Other tools are described in literature
[5]. Our tool is specific to the process of defining database
schemas. An overview of this tool is described in the
aricle. To end the paper a number of conclusions are
presented.

2. Database design process assessment

As we mentioned in the introduction EMEDITA was
the starting point to map a generic database design process
onto SPICE/ISO-IEC 15504.

As figure 1 shows, EMEDITA is comprised of a set of
phases, which contain stages which. in their turn. contain
tasks and finally, basic activities, subtasks [7]. Subtasks
are taken into account to develop the mapping with SPICE
base practices. EMIEDITA has been developed according
to METRICA framework, the Spanish government
system-development methodology [11]. EMEDITA is
compliant with ISO/TEC 12207 [10] and has considered
database design usual practices as described in [6,8,9]. The
findings of mapping a Generic database design process
onto the SPICE-ISO/IEC 15504-process model were
described in [2]. The most relevant outputs are
summarized below, and some of the basics of the mapping
guidelines are presented in here as well.

The Capability dimension has been analyzed and,

basically, no changes have been introduced except for
those coming indirectly from the process dimension.
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SPICE is defined on a2 general-purpose basis. We
studied up to what extent SPICE-ISO/IEC 15504 offers
suidance for database design process assessment and
improvement. Specific characteristics of database become
part of a problem when they are treated like any other
conventional software module such a control module or a
man machine interface.

In order to analyze the appropriateness of SPICE for
database developments. first, mapping between a generic
database design process, obtained from EMEDITA, and
SPICE was carried out. A group of tasks that, eventually,
could be mapped onto SPICE base practices were
identified. The second step was to define a number base
practices that we considered adequate to support a
database assessment.

Only the process dimension was taken into
consideration as a starting point. The mapping was done
maintaining the maximum coherence degree between both
models and trying to adjust as much as possible their
contents. Mapping showed that database design tasks are
not fully contemplated in SPICE. We could say that
database design tasks would not feel at ease in SPICE.
Once processes were mapped, the second step was 1o find
a group of base practices where they could fit, as
maintaining both models philosophy. :

- The problem of comparing conventional software
concepts with database concepts raised up in the base
practices mapping. The architectural design concept was
considered to be similar to the idea of he conceptual
schema definition in database, as well as the concept of
detailed design was compared with the rest of subtasks
performed to achieve a database physical design. The
mapping was camried out taking this criteria into
consideration. Figure 2 shows the result.



EMEDITA

PHASE 2: DB
DESIGN STAGE 2: DB
CESIGN
AQE 1: SIGN
FPREPARATION TASKS B
SUBTASKS
™ oy |
2: DESIGN [ "

PHASE 3. SY M
INTEGRATION

HASE 4 - TESTS AND|
IMPLANTATION

TAGE 4. 08
IMPLEMENTATION

MAPPING WITH SPICE
PROCESS

MAPPING WITH
$PICE DASE
PRACTICES

OOD

WORK PRODUCTS & THEIR
CHARACTERISTICS

Fig. 1. EMEDITA structure and mapping philosophy

Finally the work products of SPICE base practices were
analyzed from the database point of view. They
represented the most difficult part of the mapping as some
of SPICE work products matched those of the database
design methodology, but their needed characteristics in a
database context were rather different from the SPICE
specifications. Some other database work products were
missing in SPICE.

The first conclusion that we can draw is that the
mapping between the database design methodology and
the Spice reference model is not that easy. Actually we
understand that database design tasks have not been fully
contemplated within SPICE. We could say that database
design tasks would not feel at ease in SPICE.

ﬂEDITA Processes |DB DW 15504 15502 Processes
| Project Loitiation X X
Project planning & gaals definition X X LS. Acquisition process
Project poals identificarion X X CUs.1.1 Acquisition prepararion process
nvolved areas sdentificazion X X CLS.1.1 ACqQuiition prepararzion process
| Parricipants identificazion & organisation X X QORG.3 Human fesource manacement process
Project ceneral planning X X MAN.2 Projen mapapement process
Project gan X X CUS. LY ACQUISHIOD preparation TIHEnss
Project seope definition X X CUS.1.1 Acguisitan preparation process
Involved areas study X X CUS.1.1 Acquisition preparation process
Imvelved areas dars noeds X X CUS.1.1 Acquisition ArTION Procoss
[Project enviromment definition X X CUS.2 Supply prociess
Initia) planning preparation X X MAN.2 Project management process
Cost-hepefit analysis X X CUS.1.1 LASIION Prepasarion Process
Revig contents X X CUS.1.2 Supplier selecnon process
Inftial planame refinement X X CcuUs.1.2 Supplicr salection process
Stand:wds adoption X X CUS.1.2 Supplier selection process
Darabase design X
Dara warchouse detipn X
Darabase desicn preprranon X CuUs.1 Development progoss
Dita warchouse design preparation X CUS.1 Developmem proesss
Data souree Sudy X X ENG.1.1 Svystem requirements analwsis & desien process
Event analysis X ENG.1.1 System requirements analvsis & design process
Storage capability estimation X X ENG.1.1 Systemn reguirerents analvsis & desien process
Darabase design X
Drarz warehouse desien X
System architecture detinivion X ENG.1.E Syslem nequienicnhts analysis & design process
Logical model desien X b ENG.1.3 Saftwan: deticn process
Physical mode] design X X ENG.1.3 Sottware design proccss
D souree anaysis X X ENG.L.5 Softwarr requirenents analysis process
Interface design X X ENG.1.5 oftware reguircments analvsis process
Archileeture compoRenk apalvsis | X ENG.1.1 VStem reguiromts analvsis & design process
Revisit component specification [ X Ccus.? Supnly pracess 1
Standard packapes evaluation X X CUS.1.1 Acquisision preporation process ]
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Daza guality strazepics definition X X MANGS Craality MANICLTDEN Process
Inheriied components micpration study X X ENG.1.} B requirements analysis & desipn process
System initiz] documentanion X X SUP-1 Docwmentanon process
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General plagning X X MAN.2 Project managerment grocess
Asgembly cost cstirnacion x x ENG.1.5 Sofowire integration process
Physical model refimement X X ENG.1.5 Softrware intepration proerss
Asserably environment preparstion X X ENG.L.S Software inrsgration process

Test plan development X X ENG.L3 Software desien process

Data loading X X ENG.1S Software icTalion process

Final docuroemonon generation X X SUP.1 DOCUMERIAtIOn Process

System mregration X X ENG.L5 Softwan: tegration process

Tests X X ENG.1.6 Software testing process

Para load test X X ENG. 1.6 Software reqing progess

System test X X ENG.i.6 Software reting process

Tests verification X x ENG.L& Softwzre wsting process
| Systemn implanaron & accep test X X

Systemn implaniation planning X X

User tmining plan developement X X ORG.3 Hurnan resource management process
[lmmplancation environment stablishment X x ENG.1.7 Svstem intermation & tesnne process
Final dara loading X X ENG.L.7 System integration & testing process
System implanaton X B ENG.17 System inteeTation & [esIDE process
Hardware & software sytems adapiation X X ENG.1T den) incgration &: esting process
Existing data conversion X X ENG.L7 System intceration & teskikg process
Currenr system srop & backup X X ENG.L7 VSIS, inrenration & resting process
| Conversion rutines execution x X ENG.AT VSiem, intecTation & testing process
Acceptance icenng X X ENGAT vsten: integration & [esing process
Acceptance (ES preparation X X ENG.1.7 ya2en; integration &: [Ring process
Agg Ledt execunon X X ENG.1.7 Sviten) incesTation & testing process
Last choges Wxomormion X X ENG.1.7 Systew merration & esting process
% Process not sommorn 0 DB & DW ¥ It can be w ditferent s8os

DB: Relational Database DW: Datawarehouse
Fig. 2. EMEDITA vs SPICE

As far as base practices are concerned, the problem of
concepts that cannot be assimilated raises up. In the
mapping between SPICE base practice Develop software
architecture and all the practices of the first design
approach, there was a need to compare the concept
architecture to conceptual design. It seems that it is
possible to integrate both ideas. However the uncertainty
still remains, because this mapping 1s forced by the need
of expressing the methodology with SPICE, overlooking
the lack of accuracy in this decision.

This inflexibility is a consequence of the existing gap
between database design and conventional software
modules design that, from our point of view, SPICE does
not address with enough depth.

Work products have represented the most difficult part
of the mapping. Some of them turned out to be valid for
the database methodology, but the characteristics were
commpletely different from SPICE specifications, which
means that there is no criteria to follow in SPICE 10 judge
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whether a database product has been successfully
produced or not.

Some other database work products did not appear at all
in SPICE as the base practices that produce them were also
missing. An important case was Data Quality, a difficult
practice for which SPICE offers no guidance to perform an
assessment. We are also studying this issue more in depth
and some first results were presented in [profess).

3. Apn integrated support tool

The main goal of the tool is to provide the assessor with
support for evaluating database processes. In order to carry
out the evaluaton EMEDITA was used with the
modifications that are explained above. Both process and
capability dimension have been implemented. Capability
dimension has been maintained basically unchanged with
respect to the SPICE model.
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Fig. 3 — Database schema

The tool is comprised by a graphical user interface that
basically displays information related to EMEDITA (work
products, base practices, management praclices, process
artributes...) and a database that stores the results of the
evaluation. The tool database is accessed through ODBC,
which adds flexibility 1o migrate to a different database
management system.

The data model schema is presented in figure 3. Within
this model each evaluation is considered as a project
within the tool. It is possible to have different projects for
the same set of processes. Within a project it is also
possible to carry out several assessments, that can be seen
as snapshots of the set of processes. Each snapshot is
called instance. One instance is comprised of an
evaluation mark and a report of such evaluation. Several
base practices and work products can be analyzed in an
evaluation.

A different evaluator can produce each ipstance. The
evaluation goals can be different, or they can be just
performed in different moments. Thus, a project may have
several instances, each of them containing specific
information of the circumstances under which the
evaluation was performed. This information is besides
fundamental to correctly interpret the results of any

evaluation. Whenever an evaluation is performed, a
project and an instance must be specified. .

The Process Dimension evaluation offers the list of
Base pracrices and Work products of all the database
design processes. The Base practices and Work products
are then measured according to the evaluator’s criteria and
the given values are stored.

The Capability Dimension evaluation offers the list of
Process Attributes and Managgement Practices associated
to each database design process, and the evaluator also
estimates them. The values of each evaluated process are
stored in the database

In the following paragraphs we present an example, and
we explain the evaluation procedure for the process and
capability dimensions.

We have considered the subtask 2.2.1.]1 Enriry
Identification in EMEDITA and only one base practice,
BPl, Determine entities and their description as the
following synoptic diagram represents:
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Work products:

Phase 2 : database design
Stage 2.2: database design
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i
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Fig 4- Work Products Evaluation



3.1. Process dimension evaluation

This subtask has two work products: Software
requirements, which is an input work product and
High level software design, which is an output
workproduct.

In the evalvation we first evaluate the
workproducts. The evaluator assigns a value for
these two workproducts according to his criteria.
The values can be: Fully, Largelly, Partially, None
and Unknown as shown in Figure 4.

When the work products are evaluated we can
assess the base practices. The associated work
products are displayed in order to give supporting
evidence to the achievement rating that will be
assigned to the base practice. The rating values are
also:  Fully, Largelly, Partially, None and
Unknown.

When the base practice is evaluated, we have
completed the process dimension evaluation and a
report can be then generated with the assigned
ratings.

3.2. Capability dimension evaluation

For our process all the Management Practices
are displayed and a value of Fully, Largelly,
Partially, None and Unknown can be assigned to
them. Once the management practices are
evaluated we can continue on evaluating the
Process Auributes. Fully, Largelly, Partially, None
and Unknown are the values that can be assigned
to them.

Finally we can generate a report of the
Capability Dimension Evaluation.

4. Conclusions

Within this paper we have described the results
of a swudy performed with the objective of
analyzing the validity of model assessments, such
as ISO/MEC 15504 SPICE, for specific processes
such as database design. We have also presented a
tool specifically design to support the evaluation of
data base design processes.

After studying the impact of database design
processes in current frameworks, such as
SPICE/ISO-IEC 15504, our conclusion was that
SPICE/ISO-IEC 15504 is oriented towards general
software processes and, therefore, there exist a lack
of specificity. SPICE has proved as a powerful
framework but lacking some specific issues such as

some base practices and workproducts. The
evaluation tool that has been produced in the
context of the project takes into account all those
issues.
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