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Abstract

This document aims at briefly introducing the stait¢he art of Open Source Business Intelligence
(OS BI) adoption as a framework for other delivéealof the Bl Initiative.
In the last years many papers and presentations delivered comparing the different OS BI
solution and approaches. They are market analys¢rpa(like Gartner, Forrester and The 451
Group), white papers by software integrators, dansation of seminars and trainings. Sometimes
these papers are too much theoretical, sometintestach market oriented and not independent,
sometimes too much based on a specific technicapadson saying nothing (or too much little)
about market adoption, application scenarios anripnities for OS BI.
The aim of this document is not to provide one n@& Bl survey, but to present a complete view
of tools and frameworks that an organization apgioey the Business Intelligence (BI) context
could adopt to cover all the field of business gsial In particular, this document will cover the
following subjects:
e give a quick introduction to current OS BI solusoand tools, with respect to the different
areas that those tools cover;
» present a real use case useful to highlight thenpiad of a robust BI solution that could be
implemented using the proposed open source franksyor

» describe the key aspects correlated to OS Bl aolofike cost models and adoption risk.
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About the Bl Initiative

OW?2 Initiatives are joint efforts of OW2 Membersdanot-OW2 Members aiming at facilitating
the use of OW2 technologies by mainstream systategrators, end-users, academia and software
vendors. Within an Initiative, participants workgeiher to develop both technical integration
between projects and business synergies in oradetdress specific market needs.

The BI Initiative is a join effort set up to:

* improve the coordination effort in the OS BI coritex

* increase the use of OS BI solutions at enterpegel |

» strengthen connections between integrators, vendsess and the research communities

» attract more attention from the research activitefster innovative Bl solutions and practices.

Main activities are:

* integration of a full stack of OS BI solutions aiodls

* promotion of a service network to support the engiiack

» kick-starting a community contributing to strengittee current OS BI platforms

e creation of a research network on BI topics, fastea closer cooperation between researchers
and OS Bl vendors, to promote the developmentrava generation of OS Bl platforms.

Participants of the BI Initiative are:

» Altic, France (www.altic.org

* Artemis Information Management, Luxembouvgafw.artemis.|)
» ClaraVista, Francenww.claravista.fy

* Engineering Ingegneria Informatica, ItalyWw.eng.i)

* Ingres, USA Wwww.ingres.com

* Talend, Francenfww.talend.conj

» DEIS-University of Bologna-Italyvfww.eng.unibo.it/PortaleEn/default.nfm
* DTI-University of Milan (ttp://ra.crema.unimiJji Italy

* DISI-University of Trento\ww.dit.unitn.if), ltaly

* OW2 individual members.

More information about OW?2 Bl Initiativevww.ow?2.org/view/Businessintelligence/
More information about OW2 Consortiumyww.ow?2.0rg
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1. Introduction

Open source business applications have startedatareninto robust platforms, serving sales,
finance and operational needs. Recently, OS Bl (C§murce Business Intelligence) platforms have
also been gaining attention, as users of propyi@aapplications face increasing licensing costs.
OS BI platforms are usually licensed as COSS (CormmialeOpen Source Software), a licensing
model similar to the Red Hat one.

COSS companies have developed and imposed the ptootdual licensing, over which their
business plans are based. The dual licensing medelry simple: consisting of both open source
and commercial licensing. Companies drive and marthg open source community to produce
high-quality products that are distribute freelytie network. In addition, they offer an advanced
customers service or additional features to thesesuwho accept to buy such services.

The goal of dual licensing for organizations is twd: it allows exploiting all the benefits of open
source communities (i.e. agile low-cost developingith the possibility to gain high return on
investment. From the users side, dual licensingnallto download and use high quality software
without charges, and eventually pay for the addiservices.

Most CIOs consider it important for mission-crificaftware applications to have a well-identified
commercial entity standing behind a software dstion rather than relying on the community
alone. This is seen as a guarantee of qualityefeleased products, since organizations base their
business activity entirely on their software, defin requirements, milestones, and extensive
functional tests.

In this report, we present an architectural viewQ$ Bl platforms and discuss their adoption in

several real world application scenarios.
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2. OS Bl architecture

At an architectural point of view, an OS BI platforis composed of three major components: a
database layer for storing business data,baisiness intelligence layer to transform and present
business information, and aanalytics/performance management layer to predict business

outcomes and opportunities [1]. Fig. 1 shows thless=e components and their relationships.

2.1 The Database Layer

The database layer provides access and storagéatbdrpn data. Two open source databases
management systems (DBMS) are widely adopted fen ource application and, in particular, for
business intelligencéySQL, PostgreSQL, andingres.

MySQL (www.mysgl.com) includes all features of commercial enterprise MEB including
partitions, triggers, stored procedures and viewschv can be updated. MySQL also supports

multiple storage engines used for transaction @sing and rapid query performing.

The Analytics/Performance Management Layer

The Business Intelligence Layer

Online Anahytical

Reporting Processing (OLAP)

Extract, Transform and Load (ETL)

The Database Layer

Data Sources E—

Fig. 1. OSBI platform threelayers. database layer, businessintelligence layer, and

analytics/perfor mance management layer (source: http://www.linux-mag.com/id/6856).
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PostgreSQL (www.postgresqgl.org ) is another widespread chtaceOS Bl. PostgreSQL is a full-
featured DBMS that includes many constructs th& ewmmon on proprietary commercial
applications, including tablespaces, temporaryeglihheritance, functions, sequences, triggers and
views.

Ingres (www.ingres.com is an important player in supporting businessioai applications and

helping manage the most demanding enterprise apiplis. Focused on reliability, security,
scalability, and ease of use, Ingres contains featdemanded by the enterprise while providing the
flexibility of Open Source. Core Ingres technolofsyms the foundation, not only of Ingres
Database, but numerous other industry-leading RDBWs$ems as well.

Advanced enterprise features comprise complianceS&rbanes Oxley and HIPPA regulations,
support for scalability and high availability, afkexible backup and recovery.

Each DBMS include all core features needed forlBparticular they are good choices for OS BI
since they offer some performance boost features) as bitmap indexes and materialized views,
very useful for business intelligence analyses.

Bitmap indexes provide a flexible and efficient database indexteghnique, where traditional
lightweight index, like for instance the living ptace or the gender, characterized by a small
number of different values with high occurrencds,rare substituted by bit arrayst{naps). They

are indicated for Bl applications since the highoant of data and of analysis dimensions managed
are well integrated exploiting bitwise logical ogeéons on bitmap indexes. On the other hand,
materialized views are useful in case of frequent queries on large Wwarehouses, as in the case of
Bl analysis. Traditional DBMS approach calculateleguery on tables any time they are requested,
resulting in high wasting of computational resosrd®@BMS offering materialized view features are
able to cache queries results as a concrete tabieh may be updated from the original base tables
from time to time. This enables much more efficiaatcess, at the cost of some data being

potentially out-of-date.

2.2 The Business Intelligence Layer

The core of any BI platform is the organizing distger, responsible for the business analysis and
the presentation of information in static or dynameports. Basic reporting operation could be
performed using common open source products suthea®penOffice extension Report Builder

[2], provided by Sun Microsystems, or Actuate BIR3], but additional features and tools are
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needed to produce high quality reports and daskboér the following sections, we briefly discuss
more complete open source platforms, which inchakenced reporting features.

Pentaho

The Pentaho BI Suite [4] is an open source platfibran includes Pentaho Data Integration (Kettle),
Pentaho Reporting and Pentaho Analysis (Mondri@ihg Bl Suite server comes with a starter
application for executing reports and OLAP cubesd administering server settings and
components.

Pentaho Design Studio includes functions (based jmb flow) to execute tasks on the BI server,
linking reports and ETL (Extract, Transform and dp@rocesses. Furthermore, the PDI (Pentaho
Data Integration) application organizes and prepatata for analysis. PDI has many common
input, output and processing steps, including nappsorting, merging and grouping, allowing to
build datamarts with dimensions lookup/update, combdokups and row normalization and
denormalization steps (Fig. 2).

For data representation, Pentaho’s Report Desigrploits a report designer tool along with a
Report Wizard. The wizard provides common suppmrfi€ld sizing, column headers, row banding

and group settings.

. PaT Mg
v Far ety

Fig. 2. Pentaho Data Integration preparesdata for analysisand other needs

[source: http://www.linux-mag.com/id/6856].
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In addition to Report Designer, Pentaho includesa called Analysis, built on the Mondrian
engine. The embedding of a tool like Mondrian [Bpws the multidimensional analysis of data
retrieved from a common relational DBMS. In parkiocy Mondrian is an OLAP (On Line
Analytical Processing) engine written in Java; ieeutes queries written in the MDX
(MultiDimensional Expression) language, readingadabm a relational database (RDBMS), and
presents the results in a multidimensional fornmiatavJava API. After publishing the schema to the
Pentaho server, users can drill up and down hieiescof data to understand the source of data
represented on a report and to investigate morplyléiee causes of the reported value. The user

interface lacks modern drag and drop featureshaubasic interface works well.

JasperSoft

JasperSoft provides a full-scale OS BI suite [Battincorporates ETL, OLAP and report design
features under a common BI platform. The JasperBb#uite includes JasperServer at its core,
JasperETL for data transformations, JasperAnalgsi©LAP analysis (Fig. 3), and JasperStudio
(also known as iReport) for report design. Like tabo, JasperAnalysis’s OLAP is powered by the
Mondrian engine. While there are slightly differemterfaces for cubes administration,
JasperAnalysis is not much different from Pentalmajslementation of Mondrian.

To prepare data within the Jasper platform, Jagder®ploits Talend data integration features.
Data integration is the process of moving and coimigi data across the information system. It
typically consists of extracting data from diffetespurces (databases, files, applications, Web
Services, emails, etc.), applying transformatigos( lookup, de-duplication, calculation, etc.) to
this data and sending the resulting data to tasgstems. Talend [7] is an open source java-based
application that can retrieve data from the mostmmon systems (i.e. CRM tools, DBMS, MS

Office, etc), supplying high quality data analysis.
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Fig. 3: Jasper Analysis provides OL AP capabilities through Mondrian and JPivot
[source: http://www.linux-mag.com/id/6856].

BIRT (Business Intelligence Reporting Tool) [8] focsis Reporting, without exploiting ETL or
OLAP functions. BIRT can be used as a common Eeljpsig-in and integrated with Java/J2EE
applications to produce compelling reports. BIR®yides core reporting features such as report

layout, data access and scripting.
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SpagoBl

SpagoBI [9] is a professional Business Intelligesgite entirely developed and released according
to the best Free Open Source Software communitgtdipes.

SpagoBl 2.0 release offers many main modules:

» SpagoBl Server;

» SpagoBl Studio, an integrated development environment;

» SpagoBl Meta, an environment focused on metadata,

» SpagoBI SDK, an integration layer to use SpagoBI from extetoals;

» SpagoBI Applications, to collect the vertical analytical models buging SpagoBI.

The Analytical model over which SpagoBI analysis laased, provides solutions for each analytical
area. In particular, it supplies features to predhigh-quality reports and dashboards, to navigate
data throw an internal OLAP engine, to build rundiad-hoc queries. Furthermore, SpagoBI
integrates Talend as the preferential ETL engineetoeve data from the most common business
tools.

Talend

Data integration is the process of moving and coimigi data across the information system. It
typically consists of extracting data from diffetesources (databases, files, applications, Web
Services, emails, etc.), applying transformatigos( lookup, de-duplication, calculation, etc.) to
this data and sending the resulting data to tagsems.

Talend provides open source data integration soffwand leverages the open source model to
make data integration available to all types ofaorgations, regardless of their size, level of
expertise or budgetary constraints. Talend’s smhsticonnect to all source and target systems and
offers data quality solutions, fully complementéwyits data integration solutions.

To conclude, both Pentaho and JasperSoft offetispkithat include the core Bl suite components,
while BIRT is a competitive reporting tool with mastrong features. SpagoBI proposes a complete
set of interconnected technologies to cover alffiglds of Bl analysis activities, offering the ntos
complete support and documentation for adoptingamimations, and the most flexibility in
producing reports and dashboards, and Talend offfigits-level data integration techniques and
tools. Nevertheless, each technology may appealparticular business environment based on its
priorities, though analytical reports produced frany will hold up to discerning business users.
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2.3 The Analytics/Performance Management Layer

Advanced BI users use statistics to classify dath @edict outcomes that can improve business

performance. The open source market offers sepeodlucts that can be used instead of common

commercial products, and some of which are liseddv.

Rapid Miner

Rapid Miner [10] is an open source data analyszawi including templates of several common

analyses. The modular operator concept of RapidMifegmerly YALE) allows the design of

complex nested operator chains, and the avaikalifibver than 150 sample “experiments” to build
workflows composed of basic tasks such as gettatghtise data, running models, and producing

output charts, drives analysts in the process t dnalysis. Fig. 4 presents an example of Rapid

Miner reports to identify correlations and trenddusiness activities.
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Fig. 4: Robust graphicsin Rapid Miner help analystsidentify correlations and trends

[source: http://www.linux-mag.com/id/6856].

Weka
Weka [11] is an open source project from the Ursirgrof Waikato, New Zealand, which provides
a drag and drop interface to develop predictive @lodnd scoring, including statistical clusters,

tree based analysis, regressions and Bayesiatifieless
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In particular, Weka is a collection of machine feag algorithms for data mining tasks. The
algorithms can either be applied directly to a sett@r called from your own Java code. It contains
tools for data pre-processing, classification, eegion, clustering, association rules, and

visualization. It is also well-suited for develoginew machine learning schemes.

R

R [12] is a popular open source statistical packaggsl by many academic researchers. R provides
a wide variety of statistical (linear and nonlineaodelling, classical statistical tests, time-serie
analysis, classification, clustering, etc.) andpbreal techniques, and is highly extensible. One of
R's strengths is the ease with which well-desigpatlication-quality plots can be produced,
including mathematical symbols and formulae whereded.

The R Environment is an integrated suite of sofeamacilities for data manipulation, calculation
and graphical display that includes data handling atorage facility, a suite of operators for
calculations on arrays and matrices, an integreddidction of intermediate tools for data analysis,
graphical facilities for data analysis and displaither on-screen or on hardcopy, and a
programming language which includes conditionad®pk, user-defined recursive functions and
input and output facilities. The ComprehendR/érchive Network includes more than 1400 freely-

available add-on packages.
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3. Perspectives and case studied in OS Bl adoption

As showed in the section above, open source Blggesk offer a complete and competitive set of
features. On the development side, as OS Bls matooge platforms will move from Java
development tool plug-ins to more specific Bl-depar applications.

In the best of our knowledge, in literature caselists on OSBI adoption are not available. In this
section we present an experience, taken from teafure [13], of Business Intelligence analysis
that shows the potential strength and added valuBl adoption and that could be taken as a

roadmap for future OSBI implementation using thet@&s explained in the previous sections.

3.1 Competition data case study

Purposes

The case study we propose is about the applicafidata mining techniques to allow the execution
of specific technology watches and competitivelligience studies [13]. In particular, the purpose
of Bl adoption explained in this case study, iat@alyze the market trends and findings emerging
and profitable technology areas.

The first step is to identify a reliable and cotesi$ knowledge source, such as databases which are
available on-line on the Internet and contain rateévbusiness information or documents. Among
these databases, the case study concentrates Dertvent database (www.derwent.co.uk) which
collects all the patents registered in all coustirethe last ten years. A query in this databage (
subject, by firm, or by year) may cause the minwfg hundreds, sometimes thousands, of
documents. Therefore, an automatic processing éessary to collect and integrates documents
identifying the main thematic areas, emphasizingesyies and relations among different areas, and
analyzing the evolution of the competitor strategy.

The large amount of data in each document and tiesitual typology make of paramount
importance the use of OS data mining tools. Tha daihing process requires, in this context, a
special care in the first phases of source dete@r document mining, while the pre-processing
part is much less challenging because input datsbase already of high quality and well-
organized. In this type of application, the profmhnique to use to mine and recovering important

data is a particular clustering technique basethemelational analysis.
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Before describing via an example the results obthim the case study, we should explain the
underlying techniques in more detail.

Input data

The data retrieved are usually field-structured tleocuments. A patent, for example, is a text made
up of some fields: the title, the registering fifand potential holding), the inventor's name, the

date of registering, the abstract and some claasihn codes (see Fig. 5).

Document collection

example of patent document

143881 - {C) Derwent Info 1994

AN 84-364395 [45]

Tl Television with functionfor enlarging picture by
wariation of deflection frequency - has
microprocessor for controlling system synchonous

signal output, horzontal and vertical frequency drive
circUit, synec. signal counter, signal detectar.

D wWwo3

P& (GLDS) GOLDSTAR COLTD

IN: O HEITH

MNP

PR: 88KR-011143 880831

IC: HOAM-005/262; COBJ-005/18;G116-005/704
PN KR240043 B1 940120 DWwod45

AB ... abstract oL

Fig. 5: Example of information available for every patent

[source: http://www.cineca.it/gai/pagina-dataminor eal.htm].

These data are often partially overlapped and mahin so it is not easy, also for an expert, to

recognize the importance of it and its relationghwie other ones and with other application areas.

Relational data analysis

The IBM Centre of Applied Mathematics in Paris basgried out a technique to analyze this type of
data based on relational analysis [14].

The content of each document is converted intoariimatrix, where each line represents a patent
and each column represents a descriptive variabtede, a word contained in the title, the year of
registering, etc.). In every matrix box, a “1” indies the presence of that specific variable as
descriptive attribute of that specific documentewdas a “0” indicates the absence of that specific
descriptive attribute in the document in questidhis matrix is the starting point to correlate
documents. The comparison initially takes place document couples: a similarity index is

calculated for every couple. This index increaseemthe 1 values in common increase (that is, it
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increases when the two documents share the samdpties attribute) and decreases when the
attributes which differentiate them increase. Tegnsentation algorithm uses similarity indexes to
detect the best partition, i.e. the partition whichuses document groupings internally as
homogeneous as possible and as separated as edssibl the other groups. The number of
groupings (or clusters) is not establislaepriori, as in the case of traditional cluster analyse® (s
the traditional K-means method [15]): the groupimgmplicitly defined in the data are detected
automatically by the algorithm. This allows on three hand to eliminate any external forcing and
arbitrariness, on the other hand to detect andtifgesdso the smallest groupings which can elude
the analysis and may show market strengths nacearftly developed. This technique is adaptable
to any data structure thanks to the different patams in the definition of similarity among
documents:

* About the similarity indes(i; j) for two documents andj, the general formula (see Fig. 6)
shows a family of normalized indexes (which varyween 0 and 1). The value of these
indexes is proportional to the 1s in commadw . and inversely proportional to the
concomitant presence of 1 andN){ e No;). It's important to note that the concomitance of
0 has no effect on the index value (the abseneedefscriptive attribute in both documents

actually does not give any

Parameter definition information respect to their

similarity). The real index

WhoOWhao e H11=kE‘1xHxIK
m value depends on the
Nyg= 2 2 (122 _

ket importance we want to
Mgy= kEﬂ (1-3xg) X

m

Np=Z ()40 attributes  and  to  the

=1

assign to the same

Similarity indesx different ones. In this

N . TR = Condorcet a=b=1 c=1/2
T TR Dice a=b=1c=1/4 family of indexes, the
Similarity threshaold Condorcet index [16] is
s =fij) > a E:} Doc, eDoc | are similar a in [0,1] one of the most used and
default @ =0.5
Weighting system assigns unitary weight to
m w,=1/x
M= E oy M Mon= D>t joach ixy) the presence of equal

. o . ) attributes and  weight
Fig. 6: Similarity criterion parameters of the clustering
. o . . equivalent to % to the
[source: http://www.cineca.it/gai/pagina-dataminor eal.htm]. a 2
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presence of the different ones. Moreover, it issfgis to increase or decrease the threshold

which is usually set to 0.5. Two documents are iclemed similar if the similarity index goes

beyond the threshold value. If we increase thisievale can define a less strict criterion; also

this is useless when the binary matrix is spreadijticontains many 0s

* In the end, a weighting system is used to assidferdnt weights to attributes. The
importance of an attribute is inversely proportiotaaits frequency in all documents. In the
absence of a weighting system, every attributeh(bare and frequent) has the same
importance in defining the similarity (or dissinmilg) among documents. In our example, to
assign a greater weight to rare attributes: asnfstiance, the words in titles which rarely

appear should have greater importance in definioggs respect to frequent words.

Once parameters are defined, the real data mirtiagepstarts: it causes the main theme groupings,
which are obtained by detecting word recurrenaesigcument title) and/or classifier codes.

The next phase of result analysis and valuationge® starts from the definition of the cluster map:

a graphic representation of the detected groupshwhermits to access to the complete description

of each cluster.

An application example

An important French Research Centre in the cossétd was interested in knowing the market
developments of the antiseptic plaster (patch telciyy) [13]. The research of the documents about
the antiseptic plaster has caused the detectidl®fpatents. Since this study happened in 1992,
documents are about the 1979-1991 period. The tsatex been registered by 105 different firms
in 12 countries and contained 94 different codesntdrnational classification (and 52 Derwent
codes).

The case study has been performed using the GEMcesenf the CINECA Consortium
(http://www?2.eins.org/) based on the MOLE techngl¢yy7], that can perform the clustering and
data mining techniques described in the previogise Even though GEM is not an open source
application, the example is reported to give araidé the data needed and produced by OS BI
analysis platform, as roadmap for requirement dedim and best practices for a correct and
complete business intelligence analysis.

The application of the data mining algorithm [1#][Hescribed before allowed to detect 20 theme
groups, each one representing a document groupatbazed by an identification number (which
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indicates the dimension importance), by the nundfecontained documents, and by the most

frequent words inside the groups that charactetizanks among groups are represented by lines
whose color and thickness indicate the link’'s gjtenThe map gives a general view of the detected
topics and their relations and a set of interlingedups represents a macro technology (or macro
area).

Fig. 7 shows a brief description of a cluster, eagiing the classification codes (and their

description) which are in this group of documettig,names of firms which have registered patents

and the registering year.

Patch technology- description of cluster n°2

International classification

AG1N-001/30 Electrotherapy; Appliances of electrical power
by contact electrodes; lonotherapy orelectrophorese devices
AGM-037/00 Therapeutic patch

Derwent classification Patent

Year number

505 Electromedical 1979 3
P34 Health, Electrotherapy T p
Proprietary societies 1986 4
E DRUG DELIVERY SYST  42% 1988 8
B .o G 36% 1985 10
KOREA RES INST CHEM 16% 1950 11

MEDTROMIC INC £ 1981 11

Fig. 7: Description of an example cluster

[source: http://www.cineca.it/gai/pagina-dataminor eal.htm].

The time evolution indicates that the interesthiis subject (electrophoresis) is increased over th
years, in fact most of patents have been registarethe last years. This fact indicates that
technology is a growing one. The data mining op@namay occur in many ways: examining

closely the cluster content by the exam of singleudnents, moving on related topics, going back
to the map to select another thematic area ohenend, analyzing the firm presence in different
clusters and the timing characterization of eag@mtitic area. Firms are 105 and the algorithm
selects automatically the ones which are more ptesghe first bar (T) shows the percent

distribution in documents (see Fig. 8), whereasotiher ones show their percent distribution inside
every thematic group. The extension of each catdicates the firm percent quote inside the
cluster. Youmay note that Drug Delivery System (dark orangempbesides in the second cluster,

is also in the fifth one that, as we have seenrbefis a related subject. But it is not in other
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research areas. BASF (bright orange color) is esfjagso in the areas identified by clusters
number 11 and 19. Medtronic (dark red color), whglittle actor in the electrophoresis field, is
instead engaged in area 9 (polymerization). Theriloigion of the registering year respect to all
documents (the first left bar in Fig. 9) shows hty most research activities have been executed in
the antiseptic plaster field in the year 88 (daideq) and in the year 89 (red).

The blue and/or ochre color in some clusters shbedatest research areas. The 16 and 18 clusters

represent the research areas which are been pydbé#lithe activity stopped in 1987).
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Clusters
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REDTRONIC
KDDAK MEDICAL
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I CYoNET JONERY
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§ uupnav

AMERICAN HOME ¥

T PHARM MFG

| uERCK‘SMHV
¥ scuEBNG BIDTEC
& Loamann

_ DRUG DELIVERY §

Fig. 8: Distribution of thefirst firmsin clusters

[source: http://www.cineca.it/gai/pagina-dataminor eal.htm].
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Clusters

13 14 18 186 17

Fig. 9: Distribution of the patent registering years

[source: http://www.cineca.it/gai/pagina-dataminor eal.htm].
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4. Cost models for OS Bl

One of the biggest problems with commercial Bl 8ohs is that most of the costs are born upfront
by the customer before receiving any reward. Thizadhics of costs is one of the key reasons for
the growth and popularity of the open source ptatfb With OS BI, organizations can adjust
investments depending on the perceived returnshifnsection we describe some best practices
which improve the rewards of OS Bl adoption [18].

4.1 Categorize and Prioritize the Backlog

Organizations should categorize and prioritize ré@ort requests backlog. If the report backlog is
very large, organizations can start by working witst a small segment, categorizing each request
into one or more of the following grougsmbed, Manage, andAnalyze.
 Embed: the data comes from a single application, such &RM, ERP, or other business
application. Often the best way to present thisrmiation is within the application itself, to

make reports easier to understand and access.

Maintenance:
20%/year + FTES = $300Ks/year

Implementation: ‘ All costs born upiront
Oftan 3x - Tx llcense P by customer before
S1.5MM - $3.5MM any rewards
“ Start to get a return
@ -
Q F
- =
A s Can belance benefits
g - agalnst cost as you go
E
|
Q
NS e 2 i ammmmee- »
]
8 oy Initial License: S500K
>
=
A
'.\EQ
r Start to get a return
Go Live Time
Fig. 10: Open source allowsfaster returnson smaller investments[18].
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* Manage: describe the case of an user that wants a répaftiow up on a regular schedule,
requiring requires a centrally shared repositoryepbrts restricted by role.
* Analyze the data is extracted in raw form from more tlware application, and needs

further analysis.

4.2 Embed Bl in a Business Application First

First of all, prioritize the backlog with tHembed list at the top. High quality open source repatin
libraries are available that allow organizations deliver pixel-perfect reports inside existing
applications. As for creating the reports themsgltiee requirements vary. Report creators can use
WYSIWYG editors (i.e. report tools with a user-frily interface) or APIs. Organizations should
create a few reports and embed them in a busimgsgation. Re-creating existing reports can

accelerate the learning curve, giving to userfiortunity to express their opinions.

4.3 Extend Advanced Capabilities to One Business Unit at a Time

Managed reporting is more complex, and thereforg cast more for labor, support subscriptions,
or other services. Compared to proprietary solgtionowever, open source solutions allow
organizations to pay only for what they need, ahémthey need it.

Open source managed reporting solutions comparkewithl proprietary solutions. Prioritize the
Manage list, and then build a repository for just onetwo business units. For example, focus on
Sales, Marketing, or Finance first, soliciting useedback and building support from users and

executives within that business unit before extegdie Bl solution to other business units.

4.4 Allocate Special Resources for Analysis

The most complex task in Bl analysisAralyze. For proprietary vendors, this phase requires big
budget, big vision, and great amount of time. Gxndpen source side, organizations need a modest
budget and a few burning questions that need tnbe/ered. For both proprietary and open source
solutions, organizations need DBA platforms, dataelhousing, ETL systems, and programming
skills. For proprietary vendors, the scope gengrghtts so large that organizations also need
dedicated program/project management. With opemcepince products are less complex and
focused on precise features and analysis fieldganizations can start with a lower resources
allocation effort, hence needing less administeatbwerhead. The possibility to customize tools

with respect to organization needs can furtherabess analysis effort.
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After that, the keys to success whhalyze are the same for proprietary and open sourcec@lrib
success is to be aware of the problem that nedx tiaced, questions that come from the report
requests backlog. Organizations must always keepirid that the objective is not to “build a data
mart” or “roll out BI,” but to solve business preiphs. With the right questions, data architects can
model the cube or star schema properly (see Fig. 11

It is important to note that in the case of stanessas the core is represented fhgts and
dimensions. The Fact table will be “tall”, that is it will k& many rows, but each row will be small.
Fact tables contain the most detailed informatang the actual size depends on the facts that are
being modeled. A “sales” fact table, for examplell wave one row for each order and holds
numerical data for analysis, plus indices. Dimensioonstitute the environment information saved
in each row and are used for analysis activitiesnddsions are organized in dimension tables
whose indexes are linked by fact table to allowrguseon specific environment data (i.e. date, point

of sale, product, etc).

ProductDimension
product id ' ! V
- StoreDimension
product_name ‘#
store |
g SalesFact Rk
weight store_name

product_id street address

date_id

day_of wesk
day of month
day_of_quarter
day_of_vyear
week number
month

quarter

vear

sales_units
sales dizeount

vpe date id ;
- s city
) . store_id Sata
DateDimension T— postal_cede
1 country

Fig. 11: Typical star schema for analysis[18].

region
square feet
vear buit

vear_remodel |
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5. Adoption Risks

Despite all its advantages, open source is notfresk[18]. The major hurdles askill set, support,
product maturity, and the glut of products to choose from.

Skill Set

Smaller organizations that are priced out of petary Bl solutions might think that open source Bl
is also beyond their reach. This is because thent thave programmers on staff to evaluate and
deploy open source solutions, and feel open squmastucts as a “backdoor” for potential malicious
users and a source of programming errors and anfity.

Support

Many open source projects are part-time projecs dhe poorly supported or abandoned. This is a
huge risk when building mission-critical systemsl applications, since internal developers and
analysts could need support and hints from the [dpees community. Over the last five years,
proprietary vendors have sponsored many top-tiengmurce solutions. These vendors offer pay-
as-you-go support subscriptions and services, vecand post bug fixes, receive and implement
new features, and publish a public roadmap devdlepn community input.

Product Maturity and Selection

Selecting OS BI is a challenging task to accompli€irganizations such as Open BRR

(http://www.openbrr.org),  SpikeSource htifp://www.spikesource.coryy/ and  Freshmeat

(http://freshmeat.nétloffer information and services that make it eaBeevaluate and implement

open source solutions. Technology industry analgstsh as Gartnerhttp://www.gartner.con)/

Forrester (http://www.forrester.com), and The 45bup (ttp://www.the451group.coméalso track

popular open source solutions alongside their jpetgoy counterparts.
A different role is played by organization lik®W?2 Consortium (http://www.ow?2.org), a global

open-source software community which goal is theebtigment of open-source distributed
middleware, in the form of flexible and adaptabtemponents. These components range from
specific software frameworks and protocols to iniégd platforms. Products distributed by the
OW2 portal are selected and qualitatively certifieg the OW2 committee. Organizational
strategies of OW2 are targeted to business apiolitatover which Ingres, SpagoBI platform and

Talend provide the complete open source stack ésirigss Intelligence.
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6. Conclusion

Business Intelligence has been a "high investmigii/ineturn” solution for a long time now.
However, the way it was evaluated, sold, and impleted has priced proprietary Bl out of the
reach of most organizations. Cost consideratiors daiving interest in open source BI, but
organizations should adopt new evaluation and implgation best practices to maximize cost
savings and accelerate business benefits.

In this document we presented the state of th@&8BI frameworks, giving a short introduction of
most widespread tools and describing some exarmplbgir use.

Then, we present a case study on a complete basamedysis using Gem, a framework provided
by the public consortium CINECA. Although GEM li®ng is not entirely open source, this
example shows clearly how a business analysis dmilichplemented using open standard Business
Intelligence tools, giving at the same time a roadrfor requirement definition and best practices
on how such an analysis could be implemented usi@agpen system described in the document.
Finally, the document gives a description of cost ask analysis of OSBI frameworks describing

the return that an organization could achieve wighr adoption.
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