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warehousing strategy is still left to the practitioners...»,
«... the influence of the research results on the commercial
stream of data warehouse products is very limited...»,
«The gap between data warehouse practice and research
became obvious ...». The purpose of this paper is towards
showing the issues which occupy research and practice,
and the extent to which these issues have any overlap.
issues which occupy both research and practice, The ultimate goal is to §how possible new areas of
and the extent to which these issues have any rlesearch,' based' on practical prol_olems and at the same
overlap, in the field of data warehousing. To time to give an |de_a of how practice cogld benefit from
achieve this goal we first present the current esearch results which seem to be rather ignored.
status and tendencies in data warehouse research. T0 this end we will divide the paper in three parts. The
Then we list several practical problems as they first part appears in Section 2, where we present the
appear in the relevant literature, based also on ((QOOd news» for data WarehOUSing and more SpeCificaIIy,
our personal experience. Finally, we try to give the current status of the data warehouse industry in terms
the relationship of research and practice into a of profit and sales, as well as the status of research. To
unified big picture. present the status of the research we have listed and
classified the papers relevant to data warehousing in three
major database conferences during the last five years and
tried to show the tendencies of the research based on this
1. Introduction study. The second part of the paper deals with problems
. .. and failures during data warehouse projects and appears
T_he gap b_etween researcher_s and practitioners is W'dﬁ'rySection 3. The discussion is based both on the relevant
discussed in the IT community. The situation regardi

. NHerature (which is surprisingly small) and on the author’'s
data warehousing seems to follow the general patt:g%

Abstract

The gap between researchers and practitioners is
widely discussed in the IT community. The
purpose of this paper is towards showing the

g . . i Brsonal experiences. Based on the problems which we
where practitioners complain that their practical proble

tect in the previous paragraphs, we then proceed to
are overlooked by research and researchers are generg) P paragrap P

tisfied by th i £ their id N indust IIXte the data warehouse lifecycle with potential
unsatisiied by the acceptance ol their 10eas in NAustiy.opiems  and  solutions proposed by the research

Let us quote some abstracts from the results of t § P . :
. . mmunity.Finally, we give some concluding remarks on
previous DMDW workshop [GJSV9]: «Although MaMY%ihe reasons for the gap between the research and practice

solutions were developed for interesting subproblemsC mmunities.

combining these partial and often very abstract and forma
solutions to an overall design methodology anﬂ The Good News: Money and Research

The copyright of this paper belongs to the paper’s authors. Permission to cQiiere are good news for the data warehouse field: sales
without fee all or part of this material is granted provided that the copies are rg}e increasing with high rates and research is achieving a

made or distributed for direct commercial advantage. X . K .
Proceedings of the International Workshop on Design and _standard focus on the field. We will briefly summarize the

Management of Data Warehouses (DMDW'2000) importance of the field by mentioning the financial
Stockholm. Sweden. June 5-6. 2000 figures in subsection 2.1 and quickly proceed to

subsection 2.2 where we discuss the main subject of this
(M. Jeusfeld, H. Shu, M. Staudt, G. Vossen, eds.)

http://sunsite.informatik.rwth-aachen.de/Publications/CEUR-WS/Vol-28/
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section, which is the status and the tendencies of tbapers could fit in more than one categories; still we

research in data warehousing. followed a naive approach and attributed each paper to
only one category. Naturally, we do not claim to be
2.1 The Money perfect: it is possible that some papers can be left out of

Selling products related to data warehousing is a busin Oé“'sr study, or classified under' a (;ategory which was not
making monev. As mentioned in a report by Merril Lvnch€ most suitable. We apologize in advance for any such
at thegend of)g998 [ShTy98], the es{':i)matign was th);t tRseurrences, although we scrutinized the proceedings to

. ' . ) void this kind of problems. Also, it is possible that the
data warehousing market was going t_o expand in the nc{éﬁtribution of appaper in one catggory could be
ﬁgtyﬁ]fiarrske;rtxaguecbgzsteﬁriosﬁgvés'gg%; rgghthguga ccompanied by results in another “correlated” category.
annual arowth rate (%AGR) and the RDBMS sarl)es f%)e believe that the results which we present are not far
data wagr]ehouse urposes a CAGR of 25%, reachin tgfglm the ones which could be produced from a more
sales of $2.2 billiponpdollars The OLAP rep;ort [Pengo aborate categorization of the paper, which would take
mentions that the sales have reached $2.5 billion doll él‘.z Is;stzltﬁr:gac; ;zgslﬂgr?::ﬁe' rSetlru’aitrTgrg Ie?nn?alﬁ:gﬁf r]:o\:ve
for OLAP tools (including implementation services) an lieve it is outside the scope of this pa gr) g
they are expected to grow with 20% rate in 2000 and g b Paper).

CAGR of 19% for a five-year period. Fig. 1 shows theAS one can see in Fig. 2, the number of papers seems to

estimated sales, along with the CAGR for six categorié%aCh stability. Although the rggearch Interest Is rathgr
young (only 5 years old) we anticipate that the tendency is

of tools.
1999 1999 200p 2001 2002 CAGR (%

RDBMS sales for DW 900.d 1110.p 13900 1750.0 220D.0 25.0
Data Marts 924 125.0 1720 2430 3553.0 40.0
ETL tools 101. 125.0 1500 1800 210.0 2D.1
Data Quality 48.0 55.( 64.b 760 90,0 171.0
Metadata Management 35.0 40.( 46.p 53J0 60,0 14.4
OLAP (including implementation| 2000 2500 3000 3600 4000 18.9
services)*

Fig. 1 Estimated sales in millions of dollars [ShTy98] (*estimates are from [Pend00]).

to keep a standard number of papers in the major
2.2 The Research conferences. The drop in the number of papers in 1998
%‘ould be easily justified due to the strange explosion in

Research in the field of data warehousing is flourishin ‘e number of paners relevant to data mining during that
Sessions dedicated to data warehousing have appeared_in. pap 9 9

most of the major conferences of the data managemfﬁ{t'cmar year. It is very interesting to see that during the

discipline. Several workshops have appeared [GJSV 3§t five years ther N havg been 99 relevant papers relevant
0'data warehousing, which makes 20 papers per year on

DOLAP] and there is even a dedicated conference for
average.

data warehouse issues [DaWaK]. . o . .
To obtain an overview of the tendencies of research in thee have identified 22 categories of research fields where

past five years we have selected three prestigious databage'ntereSt. of the researchers has been drawn. In the
conferences, namely PODS, SIGMOD and VLDB anaequel’ we list the most'popular out of them.(F|g. 4)'.
classified their papers which are relevant to the da‘taDalta Warehouse deS|gmr_1e'pro'bIem lies in detecting .
warehouse area. We included any papers we foundthe set of views to materl'allze in the.data Warehpuse, in
relevant to data warehousing, except for the ones relevanfg gorlr?tr)iaoe(?i@g/ gfthﬁecrip;[rllmﬂn%preer;telgﬂﬁ: c?hs; ((;.oer;i;::tes
to data mining (to retain a clear-cut separation between querying 9

the two fields). We restricted ourselves to just three of the wareh(_)use). L . -
- fQuery rewriting the problem lies in reusing existing

conferences, since our goal is to give a general feeling Oviews to rewrite a auerv posed over the sources. An

the situation in the research field, rather than conduct aaltern:'sltive name forqthey r%blem could be ‘Answer.in

thorough survey of the topic. Based on the content of the . . . , P 9
gueries using views'.

papers, we classified them to several categories, shown ir]ntegration this is a wide area covering several issues

Fig. 3. For reasons of better presentation and The general context is that several sources containin
understanding, we group these categories to larger groups,, ergtional data exist in the environment of the datag
referred to as “super-categories”. Of course, several P
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warehouse and a unique interface must be providedtime. One can see a dropping interest in the view
order to query / update them. The problem dkchnology issues, which is rather normal since people
integration is definitely larger than the area of datariginally thought of data warehouses as collections of
warehousing, especially with the current advances materialized views. Although we believe that this attitude
the Web technology. Note that in our survey wes still present in the research community, there seems to
excluded all papers on integration that seemed cleallg a level of saturation in the problems regarding view

oriented towards semi-structured or Web data. technology.
Number of Papers by Year
30
25
20 —
15 -
10 -
5 I
0 1995 1996 1997 1998 1999
[ENo. of Papers 9 20 26 19 25

Fig. 2 Number of papers in PODS/SIGMOD/VLDB by year.

- Processing for relational aggregatethe area includes category Super-Category
structures and algorithms for the efficient processing ekomplete information Incomplete information
aggregate queries. We discriminate this area filopata integration Integration

query rewriting, in the sense that these papers deal wittegration in general
results that could directly be implemented in a DBMSQuery processing over integrated data
We also discriminate the area from the papegshema integration
involving processing for cubes, which we found mareLAP modeling OLAP modeling
focused in MOLAP databases. Caching Query Processing
- View maintenancehe problem lies in keeping the dafaceberg queries
warehouse views in accordance with the changefcessing for aggregate queries
happening in the source data. Processing for cubes
The big picture of the area is made clear in Fig.| Query processing in general
classifying the papers in higher-level super-categorjesp N queries

The classification is based on the grouping of Fig. 3. | Query containment Redundancy

The most popular super-categories so far have Qeery Exploitation
Processing, View technology, Integrationand | Query rewriting

Redundancy ExploitatiorQuery processing involves al Clustering Storage Management

techniques to efficiently process requests and angwefexing
queries. It involves six categories and 29% percent of| tB@rage for cubes
research performed in the past years. View technologysisrage in general
also a large category, focused on view maintenanbetecting changes in the sources View Technology
techniques as well as the physical data warehouse desigta warehouse design
process. Integration, which has been previously descripste estimation for views
involves producing a single interface for the processing gkw maintenance
distributed heterogeneous data, along with que
processing techniques for that cause and resolution
conflicts at the schema level. Redundancy exploitation &
a field where theoreticians are mostly interested,

involving query conFainmer}t and rewrjting. . . _. At the same time, the interest in query processing rises
Probably the most interesting graph is depicted in Fig. &Dntinuously from year to year, probably due to the

grouping the papers by_year_and super-category. I_n tg ndard tendency of database researchers towards this
figure we see the evolution with respect to the passing Id.

%g. 3 Grouping of paper categories to super
tegories
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Fig. 5 Number of papers in PODS/SIGMOD/VLDB by super category.

ol

Papers by year and type

el

I\

il:fcoorz thiieclyi Integration OLAP modeling Prgzl;zr;,ing ':‘I’Eiilljgi(tj;trilgz Mai;;r:rizm Technology
1995 2 2 5
N1996 1 6 5 2 6
i 1997 2 3 1 6 2 3 9
E11998 4 6 4 2 3
1999 7 2 10 2 1 3

Fig. 6 Number of papers in PODS/SIGMOD/VLDB by year and super category.
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Fig. 4 Number of papers in PODS/SIGMOD/VLDB by category.
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There are areas like incomplete information and storafgair categories, namely design, technical, procedural and
management which seem to lose interest as time passesiotechnical factors (Fig. 7).
Redundancy exploitation keeps a standard interest dueAttcording to [ShTy98], the average time for the
its dedicated audience of theoreticians. Integration andnstruction of a data warehouse is 12 to 36 months and
OLAP modeling seem to gain interest at the same tintke average cost for its implementation is between $1
The probable reasons for the former are due to thallion to $1.5 million. Data marts are a less risky
criticism against the materialized nature of datexpenditure, since they cost hundreds of thousands of
warehousing. As for the latter, it is possible that the laclollars and take less than a year to implement. Still, if a
of a standard OLAP model plays its role to the increasimpgoject of such nature is dependent on so many factors in
interest in this category. order to succeed, then the self-contemplating statements
on the state-of-the-art on data warehouse management are
3. Data Warehouse Problems and Failures rather unrealistic. In the sequel, we will take a short look
o . . to the particular factors of failure for data warehouse
An objective observer facing the facts of the previoysgiects. As far as theesign factorsre concerned, there
section would directly conclude that the area of daja 35 opvious deficit in the part of a “textbook”
warehousing thrives and the potential for further growth fﬁethodology for the design of a data warehouse. There
more than probable. Although this seems to be a quig, o standard, or even widely accepted, metadata

accurate description of the situation, we argue that a d gnagement techniqdesr languages, data engineering

warehouse project is a great ”S_k and is definite \échniques or design methodologies for data warehouses.
endangered by several factors. We intend to back up t §ther, proprietary solutions from vendors, or do-it-

statement by concrete arguments based both on Urself advice from experts seem to define the
personal practical experience in the field and reIeva%‘lndscape. If we look to the relevant research papers, the
literature. picture is disappointing: the three major conferences on
data management are not really concerned with issues like
Category of | Factors metadata management or design methodologies for data
Factors warehouses. There exist, though, relevant areas such as
Design Factors Lack of metadata management the research on the physical data warehouse design and
Problematic data engineering the integration issues. Still, a closer look will reveal that
Unrealistic schema design _ the research seems to target problems not really close to
Client tools are neglected or dominate the o heactical ones. For example, the assumptions made for
design _ the design problem are rather unrealistic (knowledge of
, No design method is used user queries, their sizes and frequencies) with respect to
Technical Factors| _Choice of wrong components practical cases. Also, the integration problem is definitely
Vendor claims are nottested oriented toward a uniform API to distributed sources, i.e.,
:r?de:;a:rit'szﬁ?ivo'“me of queries, data sets 1, languages and mechanisms that enable the querying of
rocedural ImprOper project Scope data.'Stlll, problems like extraction, transformatlon anq
Factors cleaning which can take up to 80% of the time spent in
the development of a data warehouse [Dema97], seem to
be ignored by the research community.
The technical factorsalso reveal the absence of research
in the confrontation of practical problems. There exist, of
course, standards for the evaluation of software
Soci - — components, but there is a gap in the evaluation and
ociotechnical Pata warehouses cross organizational trea\tychoice of hardware components. As one can see in Fig. 8,
S II;)naetz ownership and access are reconsid aredhgrdware costs up to 60% of a data warehouse budget
due to the presence of a data warehouse (disk, processor and networ'k c_osts). Critical software
The work practices of user communities dre (DBMS and client tools) which is purchased (and not
developed in-site) take up to 16% of the budget. There are

Bad use of pilot projects
User communities are not involved in the
design

No test of new management requirements
Lack of training for stakeholders

affected
_ _ _ no papers to our knowledge that deal with issue of
Fig. 7 Factors affecting the failure of data hardware/software  selection for data warehouse
warehousing projects [Dema97]. environments. As for the estimation of the sizes of

queries, data sets and network traffic, a closer look to the

A very good discussion on the problems of data

warehousing projects is found in [Dema9d7]. The paper ShTy98] reports that the lack of a common metadata

mentions the Iogical f?Ct that nobody really speaks abq ndard (despite the existence of the MDIS standard at
data warehousing failures and goes on to group t end of 1998) is the basic source for concern for
reasons for the failure of a data warehousing project irﬁ‘?etadata management tools
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appendix will reveal only one (!) paper on the estimatiowarehouse. We refer the interested reader to [GreeQO0,
of view sizes [SDNR96]. The fact that the average size DEma97] for further probing on this very interesting
data warehouses increases year by year makes igsue.
problem even tougher. Back in 1996 the average daia for thesociotechnical issue# is also very interesting
warehouse size was estimated to be around 250 GB.tonbriefly discuss the relevant factors, since there is very
today’'s data explosion there is even talk about scientifittle reference to this kind of problems in the literature.
data warehouses of 40 TB [SGKTO00]. This means thatcording to [Dema97], breaking the organizational
despite Moore’s law and the drop in the cost of storagieaties is a consequence of the fact that the data
units, size is still a problem for data warehousing. Thearehouse may reorganize the way the organization
increasing number of users increases the complexity wbrks and intrude the functional or subjective domain of
the problem. [ShTy98] mentions the case of a dathe stakeholders. For example, imposing a particular
warehouse involving 20.000 users with an annual increadeent tool to the users invades the users’ desktop, which
of 2.000 users per year. Obviously, estimating the size isf considered to be their personal “territory”. The
materialized views or user queries is of great importanqapblems due to the data ownership and access are
in this context. grouped in two categories. First, data ownership is power
within an organization. Any attempt to share or take
control over somebody else’s data is equivalent with loss
mmetadata ity of power of this particular stakeholder. Secondly, no
design i Lo .
monitor division or department can claim to possess 100% clean,

5% .
° 2% data monitor

Baccess/analysi 2% error-free data. The possibility of revealing the data
s tools . quality problems within the information system of the

6% mdisk storage . .. .
EDBEMS 30% department is definitely frustrating for the affected

10% stakeholders. Finally, the invasion in the work practice

reduces to the psychological reason that no user
”p’ggif;‘" community seems to be really willing to shift from gut
and 20% feeling or experience to objective, data driven

‘fa”S{g;a*'°“ DWDesign Costy ~Management (see [Dema97] for a broader discussion). To
top the entire skepticism about the non-technical
Fig. 8 Data warehouse design costs according to Bill Problems and reasons of failurethical considerations
Inmon [INMo97] can be added to the big picture of data warehousing. In
[Smit97] several such thoughts are presented: Is it fair to

use customers’ data to harm their relationships with their

[ network costs
10%
integration

B herode o, 5 @ occasional suppliers/customers? Is it fair to use such data to intrude
e ey 1% reorganiaton of your customers’ know-how? Is it fair to use customers’
bl e . . .
B enge mmalyes.  datamodel B datsLehiving data to change the structure of your organization in a way
% 1% that is detrimental to your customers? Is it fair to use

metadata O capacity

manageme planning personal data of individual customers without any prior
o notice?

Rt O reFestinent Most of the aforementioned reasons for failure are backed
6% up from other testimonial literature (e.g., [Paul97],
monitoring of
activity and data O servicing data [ShTy98])
% mart requests for
data .
21% Recuriing DW costs 3.1 Personal Experience

Fig. 9 Data warehouse recurring costs according to The author has been involved in both research and
Bill Inmon [Inmo97] practical data warehouse projects, during the last six
years. Our research experience was mainly the European
The procedural and sociotechnical reasons are not reddlysic research project “DWQ: Foundations for Data
technical reasons with which we should expect th&arehouse Quality” [Java97]. Obviously, some of the
research society to deal with. We mention them fafiticism and comments in this paper are influenced by
reasons of completeness and in order to show heMe research conducted in this project. We apologize for
sensitive a project like the construction of a datis clear bias; still, since this paper presents the author’s
warehouse is. Thprocedural factorsnvolve reasons for personal judgments we believe that we should make clear
deficiencies concerning the deployment of the daighat has possibly influenced our opinion.
warehouse. Apart from classical problems in IShe author has also been involved in three rather small
management, it is important to notice that the role of usgtactical data warehouse projects. The first involved
communities is crucial: the end-users must be trained |¢mding data from all the health centers (i.e., hospitals,
the new technologies and included in the design of theovincial medical centers and other special kinds of
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centers) in Greece into an enterprise data warehouse. Theas well as all the refreshment processes of the fact
loading of data was performed annually and the querying table and the materialized views that used it. It was
was supposed to be performed mostly by pre-cannedonly the consistent naming of all the software
reports. Still, quite a lot of flexibility was provided to the components that helped us perform this task.
user to filter, roll-up drill-down and drill-through the dataNote that the project experienced no political problems.
The data warehouse was rather small and its constructidme data warehouse was requested by the same
took around 12 months. The major problems encounteréepartment that previously owned the data. The new
were not technical, since (a) the size of data was not sgstem would still be under the control of this particular
big, (b) the refreshment window was not a problem artbpartment and would thus synchronize and clean the
(c) there was no real problem in reconciling the sourdeformation they provided to higher management. Note
data. Still, there were major problems with thalso that we never came to direct contact with the end-
administration team of the legacy system due to thesers: this was supposed to be a task undertaken by the
following reasons: administration team of this particular department. Thus,
- Lack of training of the target administration teamwe have no knowledge for the real success of this project.
The people administering the legacy COBOL-basdd a second occasion, we had to build a data warehouse
system were the ones who would administer the nemith pension data. The data were to be updated monthly
system, too. Still, this was their first experience witand used by pre-canned reports. The size of data involved
the relational technology and this was definitely a few million rows per month. The source data relied
cultural shock for them. again on a COBOL-based legacy system. The project
- Involvement of the administration team of the legadgsted nine months and could be characterized more as the
system in the design of the new systafthough it is construction of a data mart rather than the construction of
clear that no data warehouse can be built without tBefull data warehouse. In this catee major problem was
involvement of the source administrators, our person@f political nature different departments were involved in
experience suggests that this should be limited to tH& ownership of the information. The people
construction of the data warehouse enterprise modiiministering the legacy system were definitely affected
(or even only to the reverse engineering of |egad’.3y the construction of the warehouse. These people
data). Any attempt to include people without the would lose the full ownership of the information
proper background in a process they do not really (which translates to sheer power in the IT
understand, seems to jeopardize the while effort, department);
rather than train / accustom them to the new system.— would have to take care of the transportation and
— Poor quality of legacy datalhe toughest problem in  conversion of the data in their own system (which
this particular problem was the cleaning of data. Each means extra workload for both people and systems)
circuit in the schema seemed to be a sui generis and
situation. Most important, we faced big difficulties—= any deficiencies of the information they produced
trying to convince the administrators of the legacy would be revealed (a fact of enormous importance and
system for the poor quality of their datsnother big effect in the public sector).
problem was the detection of which sources weBraring all this in mind, it quite straightforward to
reliable. In a COBOL system there is too muchunderstand the difficulties raised. Moreover, it was
redundancy, since each application uses its own datteresting to see that the higher management, although
store. Every now and then, the different COBOL filesommitted to the idea of constructing the data warehouse,
are synchronized, although this is not always 100%as unable to force things to happen and had to take an
successful. When building the data warehouse, it isapproach that peacefully resolved any problems that
hard task to determine the quality of each candidatecurred, in order to salvage the project from total failure.
data source. Another problem we had to face in this project las
- Data warehouse evolutiohe business rules for thedifficulty in constructing the extraction and cleaning
data warehouse are likely to change even during theftware The extraction of data from the legacy systems
construction of the warehouse itself. The problem is a highly complex, error-prone and tiring procedure. To
hard, since it (a) brings the whole project back igive an idea of the problem, let us mention the case where
schedule and cost, (b) it psychologically frustrates tliee problem involved detecting relevant data from a
development team and (c) the lack of a metada@OBOL file, converting EBCDIC to ASCIl format,
management repository makes it almoginpacking the packed numbers, reducing all address fields
insurmountable to detect which part of the databasetora standard format and loading the result into a table in
the applications has to be synchronized with the netve data warehouse. Apart from the standard tool offered
situation. Imagine, for example, the case where tiyy Oracle for these purposes (SQL*Loader) we did not
primary key of a fact table has to change a couple v$e any commercial tool for these tasks. This seems to be
weeks before completing the project. In our case, vike tactics followed by the majority of data warehousing
had to detect and evolve around 50 pre-canned repgsjects. According to [ShTy98] most of the companies
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contacted for their survey, estimate that more than 1/3 Apart from these successes, there are two issues that
the cost and time are spent to ETL tasks during tl&early depict the gap between research and practice. On
development process. Still, in spite the obviouthe one handthere is an unclear picture with respect to
importance of this process, the vast majority of thethe extent that practice has exploited the results of
developed their own application instead of using a tool tesearch Query processing and storage management are
facilitate the process. [ShTy98] also reports that datao research fields aiming to empower the technology
quality products are expensive and hard to use. Basedpoaviders (i.e., the software and hardware vendors) with
the problem of time and budget constraints for a dabetter techniques for the storage and acquisition of
warehouse project, [ShTy98] estimates that such productformation. To our knowledge, it is not clear to which
are going to modestly foster in the next few years (witkxtent have this results been incorporated in commercial
the almost the lowest CAGR of all the producproducts. The extent to which results in the field of
categories). incomplete information and redundancy exploitation can
Political problems were apparent in a third case where the exploited is another pending issue. The former seemed
project failed. The organization possessed four legatty be a rather promising research field but the lack of
systems, all of different kind (COBOL, Excel and dBaseesearch interest in the later years seems to be
files as well as a relational system). A pilot data madiscouraging for its further exploitation. The latter is a
involving a subset of one of the legacy systems hatear field but we believe that its practical exploitation
already been successful and the management wel take time to be implemented. As far as the data
enthusiastic about the whole idea. Still, the project failediarehouse designer is concerned, the cases where the
before it even started. As we had also observed in ttietermination of the intentional subsumption of two data
previous case, it seems to be a common phenomenon #tates is useful is rather limited. Instead, it is the
the people administrating the legacy system take a lithgtensional properties of the data source that count (an
time until they understand what is politically happening tissue not really apparent in database research). Finally,
them once a data warehouse is built. In this particular cd8eAP modeling could be very useful in the logical
the reaction was quick and absolute: no data were to dfinition of the data warehouse, but the lack of a
given from the largest legacy system, since itstandard multidimensional hierarchical model seems to
administrators simply refused to provide them. Thdrive designers to ad-hoc, proprietary solutions. Still, the
project was thus canceled. The lesson we learnt in thédational counterpart, in the form of the ER diagram and
case is that it takes more than an enthusiastic managentkatrelational model, seems to be a promising precedent.
and a successful pilot for a data warehouse to succe@d. the other hand of course, there seem to be rather big
Later, we learned that the warehouse project started aggiaps in the table of Fig. 10, with respectsteps in the
still we have no knowledge for the fate of this new effortdata warehouse lifecycle which are not supported by the
conducted researchThe data model analysis could be
3.2 Relationship between Practical Problems and clearly helped by improved techniques of metadata
Research Issues management (and standards) as well as by data

In this section we would like to relate the data warehouggg'nee”ng methods that enable the designer to

lifecycle with potential problems and solutions offered b Nderstand and' model dat.a and processes  better.
technology to tackle this particular problems. The firg readbox analysis and technical assessment are clearly

problem in this task is the lack of a concrete “textboo Inder-estimated by the research community. Techniques

style” methodology. Reading the two classical books a8 ;Ealyfﬁ dgﬁw\é?‘laumfdr:e:ggﬁstr%{/gz’l drele;/:;[(lze %r;d
data warehousing [Inmo96, KImb96] one gets the feelin re)::iated by data Warehguse designers Tghe e>¥traction
that they provide tips and solutions for fragments of th P y 9 '

whole process, rather than a concrete methodology for fygcess 1S also suffering from lack of help from the

data warehouse practitioner. We use as a templé?geamh community: as _already mentioned, most research
methodology the one proposed in an Appendix (@}erformed has been_ dedlcatec.!/uknat.should be extracted
[INnmo96] and try to relate it to potential problems an nstgad of how this extrgcuon is performed). The
technological solutions offered by research. We list Onprac'ucal aspects of extraction are clearly neglected (e.g.

the aforementioned problems and research categoriggqarat've languages anq visual mterfaces'for the
Again, we do not claim that either list is exhaustive, bmanagement of the extraction process, automation of the
rather indicative. extraction programs, etc.). T.he problem is vast due to the
As we can see in Fig. 10 there are areas where reseaS?];'Pgene”fS nature of each kind of source (ASCI| dfata arr1e
has contributed a lot to the practical problems. F / grent rom IS.AM or databa_se”data) and o eac
example, several issues of the view technology Sup'gﬂnla_\rtlcular source itself. The peculiarities of the conversion
category are (or at least, can be) somehow used %r)(/)cess are also —more or less- neglected.

practitioners in data warehouse design and

implementation. Also, several topics of the integration

super-category can be exploited in practical cases.
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Phase Lifecycle step Description Potential Problems Solutions offered by the
research
Decision to built the warehouse Improper project scope
Bad use of pilot projects
Data warehouses cross organizational treaty lines
Data ownership and access are reconsidered
The work practices of user communities are affected
Design Data Model Analysis Conceptual and logical model No design method is used OLAP modeling
User communities are not involved in the design
Lack of metadata management
Problematic data engineering
Lack of training of the target administration team
Excessive involvement of the administration team of the
legacy system in the design of the new system
Breadbox Analysis Size estimation for the data No examination of volume of queries, data sets andSize estimation for views
network traffic
Technical Assessment Definition of technical requirements No test of new management requirements
Technical Environment Preparation Definition of network, storage, OS, software comporjefignt tools are neglected or dominate the design
etc.
Choice of wrong components
Vendor claims are not tested
Subject Area (per subject) Decision which subject area to populate
Source System Analysis (per subject) Identification of proper source for the data and reversBifficulty in determining which source is appropriate,
engineering of the selected source due to quality problems
Data Warehouse Database Design Physical database design for the data warehouse Unrealistic schema design Physical DWmndEsig
Dw Program Specifications (per subject) Formalize the interface between source data and Data warehouse evolution View Maintenance, Data &

implementation

warehouse

Schema Integration

Programming (per subject)

Construction of the appropriate software for ETL pur

boses  Poor quality of legacy data

Detecting ttizanges
sources

Difficulty in constructing the S/W correctly

Population (per subject)

Load the warehouse with data

Difficulty in using the data quality tools

Report
Implementation
(per report)

Determine data needed

Decide which part of the data warehouse covers the
for the report

data

Program to extract data

Write a program to get the data from the DW

Customize the data

Customize the data for the user's intuition

Refine the analysis

Is the report suitable for what it was intended?

Usage

Use the reports

Lack of training for stakeholders

Institutionalize

Should the report be institutionalized?

Fig. 10 Data warehouse lifecycle steps, potential problems and solutions offered by the research community

n, Index



We believe that a turn in the interest of the research publications out of such an effort. It is not strange,
community from the virtual querying of distributed thus, that so much theoretical work has been devoted
heterogeneous data sources and the intentional to view maintenance issues, with respectwioat
reconciliation to practical aspects of extraction of should be propagated to the warehouse, while few
materialized data could benefit the practitioners a lot. research efforts have been made ashtov this
Finally, it seems to be unclear, to which extent procedural extraction and propagation is to be made. We believe
and sociotechnical factors (involved mostly at the that it would be really hard for a paper concerning
beginning and the end of a data warehouse project) could practical automation techniques for the data
benefit from the use of new technology, suggested by extraction task to convince an academic audience.
research results. This fuzziness alone, is a very good The last Asilomar report [BBC+98] states the need
reason for research from the part of academia. As reported for “groundbreaking” instead of “delta” research;
in [SISV99] significant contribution could also be made still, it is not clear which practical issues concerning
from business administration sciences, e.g., in the way the data warehousing are qualified under this definition.

data warehouse in introduced in the corporation. - The rules that govern the behavior of science are
applied also in the case of data warehousing. It is
4. Conclusions commonly agreed that it is the Paradigm that

determines the interesting problems and not vice-
versa. In our case, the paradigm set by the papers of
Codd and Selinger et al., has —more or less- set the
landscape for the research in the data warehouse
field, too. For example, although too much work has
been devoted to query processing for aggregate
queries, these queries are still treated in isolation.
Still, an OLAP session is sequencef steps, which
have somelogical interrelationship How many
papers do you know dealing with this particular
property of OLAP? As another example, we simply
remind the technical and design problems mentioned
in Section 3, which although being of great
importance are not addressed by the research. We
believe that one of the reasons for this situation is the

Normally, this is the place for an optimistic message, or
the ringing of the bell. For a change, we will do neither.
There are two issues, though, we would like to touch, as
concluding remarks. First, is it really the case, that
research and practice are so much apart? In our humble
opinion, the answer is negative. Although research has
targeted only a fraction of the possible areas where
practitioners could need assistance, the technological
contribution of the research society is significant. For
example, let us mention the case of data warehouse
refreshment. Despite the problems in the extraction step,
which we have already mentioned, the refreshment
process is of significant importance for the proper
operation of the data warehouse. The recurring costs for
data warehouse refreshment come up to 55% of the non_siandard nature of these problems, which puts
overall cost for running a data warehouse (Fig. 9). Still, {hom outside the scope of the relational paradigm.

the contribution is only in areas where the existinds for the future, it is hard to make any predictions. Is
technology ~ could ~be enhanced, without —anysia warehousing going to be virtual (making all our
methodological results or groundbreaking research in n@Wnments on the integration problem void, and the

fields. research conducted in this field highly useful)? Is there

Secondly, why is it that researchers are found away frQiing 1o be a shift towards methodological issues in data
th_e prac_tlcal prot_)lems of data wa_rehousmg? This IS yfhrehouses? Are the gaps in Fig. 10 going to be filled?
widely discussed issue (e.g., there is a standard debat@\jfough the answer is ‘I don't know’ —at least from our

the Communications of the ACM magazine). We poifiat. it is a challenging issue to work on these issues,

only a_few reasons that have come to our attention: contributing thus, to the closing of the gap between
- Itis possible that several researchers are not awarg&faarch and practice and making data warehousing an

the real-world problems. The major motivation fopasier and less risky endeavor for practitioners and
writing this paper was a discussion with a V's't'n%rganizations.

researcher to our department. This person has
devoted too much time, programming and energy

the data warehouse design problem. Still, he believed
that the data warehouse is simply a set of
“DECLARE VIEW” statements. Clearly, this was a [BBC+98] P.A. Bernstein, M.L. Brodie, S. Ceri,
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Weipeng P. Yan, Per-Ake Larson. Eager Aggregation and Lazy Aggregation. 345-357. Processing for
aggregates
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External Processors. 227-237.
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Algorithms for Deferred View Maintenance. 469-480.

1996 - VLDB
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