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Abstract—Since the late nineties of the previous century, many  Relatively recently, an open source Bl solution became
IT companies fell upon Business Intelligence (BI) and pronsied available under the name of ‘Pentaho’ [6]. The correspond-
better bussiness decision making by means of intelligent t&a ing website promises that Pentaho provides a complete and

analysis. Ever since those days new Bl tools have been deysd, . . . . L
usually provided as a closed software solution. As a conseepce, integrated platform with all crucial Bl functionality, ihading

the details of the underlying technology used are hidden to data integration, data analysis, data mining, reportimgl a
the user. Recently, an open source solution became availabl dashboard visualization, put together in one easy-to-use B

under the name of ‘Pentaho’. The related website announce$i¢  platform. Having found this new Bl platform, we asked
Pentaho suite to supply a complete Bl enterprise solution tht is ourselves whether this ‘world’s most widely deployed open

comprehensive and to cover the full spectrum of Bl functionsWe ' 161 Bl platf . trul d . tf
decided to do the proof by applying the Pentaho software on a source’ [6] platformis a truly good environment for use

true business case. A secondary research goal was to test wier N business contexts. As a sec_ondary goal, the questioe aros
Petaho is an appropriate training tool for use in university whether Pentaho can be applied successfully for educationa

class rooms. This paper reports on our findings. Based on our purposes, namely, in a university classroom setting. Tvans
experience, we think Pentaho can be a very useful tool in buséss, these questions we decided to do a test by applying the Rentah

although, in order to compete with commercially available B fw ¢ busi Thi t
suites, extensions are necessary related to the presentatiand Software on a {rué business case. IS paper presenis our

dashboard layer, making it more user-friendly in the way how findings.
they are created. For educational purposes, where understaing The rest of this paper is structured as follows. In section I

of Bl tools is essential, the Pentaho software is considergd be we introduce the set of criteria based on which we evaluate
an excellent candidate simply since th_e environment forcessers the Pentaho BI platform. Next, in section IlI, we introduce
to truly comprehend what they are doing. the software platform itself by describing the availablaedu
tionalities. In section IV, we illuminate the preparatiof o
the case study executed by sketching the context of the case,
Since the nineties of the previous century, Business Intelefining the KPIs selected and describing the Bl components
ligence has become common practice in many (commerciaBed. In section V, we continue by setting out the concrete
organizations as an umbrella term to improve businessidacisexecution steps of our case study, hereby providing all kind
making by using fact-based support systems [1]. Ever sinergecution details. We also include some (visualizatiosjlits
those days, new Bl tools have been developed, at one timeoasained. Then, in section VI, we evaluate our findings agfain
add-on to existing software packages like enterprise resouthe criteria introduced in section Il. Finally, in sectioml Mve
planning or database management systems [2], [3], at anotbenclude and provide an outlook. For more details than are
time as specialized business analytics software suite§9¥] given in this paper, we refer to the technical report [7] vhic
In the cases mentioned, the usual approach has been a cl@dsd contains many software code details.
software solution where details about the technology used a
hidden to the user. Therefore, (s)he may not fully undedstan
how the underlying software executes certain tasks. This-ha Using Bl software involves many issues. Based on the
pers an accurate assessment of the results that are obtaimsights thati) the software should support Bl-based activities,
In addition, the existing differences in implementatiomwdint (i) users need to be able to understand the fundamental
integration of the various tools in other to get a complete$e underlying data processing activities, aniil) (users wish to
Bl functionalities. Finally, the differences in Bl functiality have user-friendly interface, we identified the followingt s
of the various Bl suites hinder a precise comparison of tloé criteria for evaluating the Bl platform at stake. The first
various Bl suites available, making the selection of thet besiterion is that it should possess &l functionality needed
suiting product a difficult choice. Based on these obsesuati in practice. In order to avoid a discussion on what this
we came to the conclusion that there is actually a high nered firecisely means, we confine ourselves here to what are ysuall
a comprehensive, fully integrated Bl solution with comeletconsidered to be the major components of Bl [8]. These major
Bl functionality. components concern software to:

I. INTRODUCTION

II. CRITERIA FOR EVALUATING Bl SOLUTIONS



« extract, transform and load (ETL) data from all types ofV. PREPARING THE CASE STUDY CONTAINER TRANSPORT
databases into (enterprise) data warehouses;

« fill meta data repositories with relevant meta data abogtGrLoeb;islooa'i[écnsta?::rsdiosogtﬁi'dﬁlor;g?;‘sgﬁt:f/aetlﬁ]nagegofﬁz
data warehouses; y ghly p :

« create domain-specific data marts from data Warehous%gservation also holds for goods of liquid nature including

« transform data from warehouses and marts into data th'gf“.d chemicals [7]. Therefore, companies active in this

can be used by data analysis’ software: business field need to be highly flexible and innovative to

« analyze data with all kinds of Bl techniques includin urv_ive in. t_his .ma.rket..Business Intelligepce might helpehe
on-line analytical processing (OLAP), data mining (DM y first giving insight in the state-of-affairs of the busise
and prediction: ' and, later on, by performing more sophisticated studiesdas

« report and visualize results as obtained in various step%r.] scenario analysis and/or prediction methods.

We happen to have access to the real-world data of a

The second criterion concerns the levetainsparencyof the - company having a big container transport division for lijui
software. It should be easy for users to identify, preferaibl ransports. For confidentiality reasons, we are neithemnait

terms of Bl concepts, to reveal the name of the company nor give insight into
« what the function is of each software module; detailed data and the precise results of the Bl analysis Thi

« how (i.e., by means of what algorithm) each modulégnplies that, although the case study results shown witheets
executes data; to the practical use of the Pentaho Bl suite are genuine,

« how the different modules can be combined in order e results shown with respect to the (interpretation o) the
generate the decision supporting information desired. underlying data are just fictive. For reasons of convenignce
we use an abbreviation of the big container company at stake

Finally, the Bl software should beser-friendly i.e., it should and simply denote it as BCC.

be . . ,
S In the rest of this section, we present the further prepamati
« easy-to-use (i.e., intuitive); . for the execution of our case study.
« flexible-to-use (i.e., easy-to-use under changing de-
mands); A. Fixing the KPIs

« consistent in its use; (i.e., same functions in different
interfaces are offered in the same way)
« easy to integrate with other software modules.

It is a common insight that the selection of the right
Key Performance Indicators (KPIs) is crucial for succebgfu
] ) o applying Bl [8]. In order to determine KPIs that matter, an
Below, we will use the above-given criteria to evaluate th@erview with the marketing department and the management
Pentaho Bl software suite based on the insights and experiegs BCcC was organized. When discussing possible KPIs, we

obtained. kept the following requirements in mind:

1) each KPI must reflect a genuine success factor;
[1l. THE PENTAHO BI SUITE 2) each KPI must be quantifiable (i.e., measurable).

In this section, we analyze what the Pentaho BI softwaftftually, a third requirement is thought to be important as
suite consists of. To do so, we have analyzed informatidff!l: namely, that all KPIs together must keep track of the
available on the WWW. The Pentaho cooperation provided?’09r€ss against a business goal. In our case, we dropped thi
lot of information on their products on the WWW (see [6] andi'd réquirement since for the purpose of our study (ggttin
related web pages). According to this, the software pr(widﬁome first experience with the software), we selected just on
‘a full spectrum of business intelligence (BI) capabiBtieKPl'

including query and reporting, interactive analysis, dastids The above-mentioned interview revealed a lot of ‘secrets of
ETL/data integration, data mining, and a Bl platform’. Leokthe container business’. Several success factors (KR&tede

ing in more detail, Pentaho has generated a total Bl solutihchanging market conditions, based on which the marketing
by combining all Bl concepts under one umbrella, managg@partment may immediately need to react, were brought out

by the Pentaho Bl platform. All components can be used bdiring the interview. This means that these KPIs are importa
‘out-of-the-box’ and as an integrated component. for practical decision support. One of the KPIs identifiedswa

Comparing the information given in this section to the crit-he utilization Ievglof the (container) tanks. We decided to
choose that one in our case study.

teria introduced in section Il, we may conclude that acaaydi
the Pentaho cooperation the Pentaho software suite prsmige Defining the KPI
to be quite complete with respect to the functionality pded — efining the S

since the above-mentioned criteria known from literatu® a A necessary condition for obtaining unambiguous results is
said to be covered. In addition, the user-friendliness @ sudeciding upon a clear definition of the chosen KPIs. In order t
gested to be present. In order to check these promises ityreatome up with a clear definition of the KPI ‘utilization level’
we performed a case study, the set-up and results of which exfirst give a few basic definitions related to the three fibssi
presented below. states of a container tank:



o a tank ison repositionif it is in the state of being
repositioned to another area or location to balance supply
and demand;

« atank ison movef it is currently being used, i.e. in use
and on its way to its destination;

« atank isin depotif it is currently not active, waiting for
an assignment in a depot.

Now, let r represent the number of tanks being repositioned,
let m be the number of tanks being on move, anddléte the
number of tanks being in depot, then the utilization leveé$
defined as:

r+m

_ 1
r+m-+d @)

It should be clear that for BCC the utilization level is an
important quantitative KPI that clarifies, in relative texnthe
(non-)utilization degree of container tanks. Especiafyits .
value traced during a longer period of time, management gets
insight in what can be considered as average, above-avyerage
below-average, etcetera utilization values.

It should further also be clear that the utilization leugk a
variable that can be analyzed at all kinds of granularitglev
both in time and in space. Right from the beginning it was
clear that management might like to have the possibility to
perform detailed analysis by, among others, zooming in into
data of small granularity. For the time dimension this means
access to aggregation levels like year, quarter, monthkwee
day and, if possible, even smaller. These information needs
are very important to know right from the beginning and the
details how we dealt with them will be further illuminated

For Business Analytics, we used the ‘Mondrian’ OLAP
Engine. Mondrian is the OLAP engine of Pentaho, en-
abling interactive analysis of an SQL [9] database and
provides an XML schema based cube definition envi-
ronment and is fully MDX compatible, which eases the
creation of multidimensional complex analytical queries.
(For history of multi-dimensional expressions (MDX) and
the implementation used, we refer to [10].) The ‘schema
editor’ is a tool to build the Mondrian cube and is
capable of generating XML [11] and publishing the cube
definition to the Pentaho Platform. Furthermore, it pro-
vides an opportunity to test the cube with MDX queries.
‘JPivot’ is used to visualize the defined, published cube
definition within the Pentaho environment. Drilling down,
slicing and dicing, swapping axis, showing graphs and re-
arranging dimensions are just a few options provided.
The Pentaho dashboard model has been used for visual-
ization purposes. This model is in fact not a separate tool,
but an environment where dashboards can be generated
by using the available (or third party) components. It sup-
ports both PHP and Java. The ‘Pentaho Designer’ is a tool
provided to define the so called 'action sequences’, on
which Pentaho is basically build on. An action sequence
follows certain rules (such as selecting data from a data
source, executing some operations, and feeding the result
as output to a Pentaho component) and can be triggered
from any dashboards and views at any time. Together
with other tools (such as ‘Weka’ for Data-mining and
‘JFreeReport’ for Reporting) a meta-data editor is also
available.

below. « As the database environment, we have chosen
MySQL [12] as our main database platform on
which we have created our date warehouse and the data

maurts.

é—é%ving illuminated the preparatory steps of the case study,
we are now able to describe the stages of executing it, i.e.,
%f applying the software tools selected in order to provide
f@anagement sufficient insight in the utilization level oéith
tank containers.

C. Selecting the BI tools to be used

In order to be able to calculate the utilization level as d=fin
by equation (1), we analyzed the available data sets. Ba
on this analysis and the above-mentioned typical inforomati
needs, we gradually identified the basic set of Bl too
needed. We have used the so-called ‘community edition’. T
advantage of this choice (above the pre-configured ‘erisarpr
edition’) is that you are forced to configure different scdte
modules yourself. Alt.hOUth It is s_omewhat more W(_)rk'_ " The case study has been performed using three main stages,
should be clear that this way of working provides betterghsi namely
in what the software is doing for you, how the components L . )
are linked together and managed through the BI Platform. * analysis _Of available dat_a sources,

. « preparation of the BI building blocks;
Eventually, we have used the following tools from the ! .
o « creation of the OLAP views and dashboards.
Pentaho suite:

« For Extract, Transform and Load (ETL), we used ‘Kettle’A- Analysis of available data sources
The main advantage of this tool that it provides an An inspection of the available data sources with respect
intuitive, graphical, drag-and-drop-based interfaceisThto the tank containers of our case study revealed that six
makes it easier and understandable how data is extractatabases of legacy type existed giving all kinds of details
transformed and loaded into the main database systaelated to their possible statuses including ‘on repasitio
This does not only let us define what will be transformedon move’, ‘in depot’, ‘under maintenance’, ‘reserved’cet
but also how the transformation is being executed. Marfhis information also included time stamps and locations.
objects are predefined and ready to be used during tdafortunately, as in many legacy systems, the data fields
transformation process. were often not standardized, sometimes unreliable or even

V. EXECUTING THE CASE STUDY



inconsistent, and also not having a unique key identifiechSu « (surrogate, foreign) area key: since the area is not fixed,
a situation, of course, yields a lot of extra work when theadat and can be changed over time, we introduced a so-
need to be aggregated in a data warehouse (DWH). In practice, termed surrogate key to keep history information avail-
we had a lot of discussions with the users of these databases able; this covers the famous ‘slowly changing dimension
to precisely understand the meaning of all data fields. In the problem’ [9].

end, based on what we learned from the analysis, we tople date dimension tablbolds the dates of fact table updates.
several decisions related to the (non-)adoption of cedata Grouping analysis can be done on year, quarter, month, week,
and fields [7]. day and even the time stamp level. Tarea dimension table
records are divided into a control zone (from where the eellat
area is controlled and managed), location and its sub-negio

During this phase, the building blocks of our Bl environThis dimension controls the areas to which certain utilozrat
ment have been prepared and implemented. Note that this stegels refer to. Thetank status dimension tablbolds the
is the most important stage of our implementation. In whéleet type (which can be leased or owned tanks), the category
follows, we describe the 8 implementation steps executétl.belongs to (whether it is ‘on reposition’, ‘on move’ or
Note that the order of steps is described using a re-enginieerin depot’), and the status of the related tank (such as its
perspective where, in general, the desired outcome of edieh savailability).
step steers the precise implementation strategy of thastyb 2) Creation of OLAP schemaie may analyze utilization

1) Star Schema desigrithe DWH design is based on thelevels within a certain area, in a certain period of time. We
concept of dimensional modeling, called the ‘star sche®p’ [ may discover during our analysis that a certain region ¢osita
Different than usual, where first the DWH is created ana lower utilization than another region. Then we can ‘slice
afterwards the DM is derived from the DWH. We used and dice’ [9] the cube according to a certain period and
reverse approach to create the star schema first, map it to tthecertain sub-regions in order to investigate the undeglyi
DM and afterwards populate the design to the DWH. reasons while ‘drilling down’ [9] to a specific location. The

Star-based schema modeling contains a central controlliggftware module Mondrian is the engine providing this OLAP
‘fact table’ [9] where all the business facts are gatheretlinctionality within Pentaho and is based on its own schema
It contains the necessary attributes, operational metied definition supporting MDX. We have created the Mondrian
aggregated measures and all other metrics to analyze $ebema by using the star schema we previously created with
organization’s performance. The fact table addressest'whischema Workbench’. After testing our Mondrian OLAP cube
the DWH (will) support for decision analysis while the redt definition with a sample MDX statement, the schema has been
‘dimension tables’ [9] address ‘how’ data will be analyzedoublished to Pentaho. For technical details, we once agéen r
The star schema we developed is as follows. Tt table to [7].

B. Preparation of the Bl building blocks

B schema Workbench = BIX]
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holds the following business facts: L e =

Execute

o subtotal number of tanks for each date, area and tan s wemmmsa
status combination: this field is used to calculate the

desired utilization levels; Fig. 2. Mondrian Cube Definition with Schema Workbench.
« (foreign) tank key referring to which tank status the
related subtotal belongs; 3) DWH and DM design and implementatioA: DWH is

(foreign) date key referring to the date the related measwedatabase optimized for analyzing the data in several ways,
applies; for different purposes. When the data are grouped into one



sub database for a specific purpose (such as mapping for a  « first step was to split the reposition related fields

specific business process or KPI), it is called a data mart [8] into ‘within’ and ‘not within’ area to distinguish
Several architectures exist. We have made a selection among the repositions whether occurring within or outside
the following types: the area; the output is passed to the next stage of
1) no DWH at all: all data are pulled and transformed the ETL process;
directly from the systems; « as a next step, a procedure call is executed which
2) centralized data ware house: all data are centralized int prepares the tables for joining into the DWH;
one database: « data cleansing operations are executed together with
3) a DWH consisting of data marts. two very specific joins [7].
Due to performance and modularity, we haven chosen option 33) loading the transformed information into a data ware-
Additionally, we have set ourselves the following restdnos: house: the results of the two joins were inserted to the
1) each datamart should reflect a single KPI (in our case: DWH; N .
utilization): 4) extracting information from the DWH to feed the data-
2) each datamart should reflect a single business process mart and the star schema: as a final step, a small
(in our case: operations); procedure was added to the ETL process feeding the
3) each datamart should be derivable from the DWH. star schema with information:

« select the records from the DWH for the current
time-stamp;

« sum Up all flagged fields per area and per fleet type,
for all type of tanks;

« insert selectively to the dimension tables per fleet
type and afterwards, linking them through the fact

Further, the following items were considered, among others

« all data must be consolidated first in the DWH and then
de-normalized;

« indexes has to be chosen in such a way that maximum
performance is gained while selecting the data needed to
fill the datamart.

table;
4) ETL Process design, implementation and executidre . take the surrogate key on the area as the base link
ETL process is the first step in mapping the raw data into for the 'fact table’.

information. We have used the Kettle tool contained within

the Pent_aho sulée to de&gg our EdTL procel‘lssd Br(]eforehtﬂgs been defined and executed according a test scheduling
process is started, one stored procedure is called (thrteg scheme, few days had to be passed while closely monitoring

ETL proces_s) to prepare the tables for _|mport. Our e_xtractlothe whole process and system resources and while verifying
transformation and load process contains the followingsste

that the DWH contains information we wanted to have. If

1) extract the data mapped to the information flow withigerformance issue would get important, redesigning thelavho
each defined process: during this stage, the informatigfpcess would have been necessary. In our case, we only added
is extracted by means of querying the legacy databasgfd removed some keys within several temporary tables we
on the related tables; some details are shown in t@geated for the joining phase. The complete ETL process has
screendump shown in figure 3: been summarized in the following figure:

5) Verification of star schema datafter the ETL process
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Fig. 3. Visualization of the etl processes performed whexea dire moved
from the legacy databases towards the MySql database. Fig. 4. Summary of the complete ETL-process.

2) transform the data into information: during this stage, 6) Re-scheduling of ETLThe last and final step within
some fields are manipulated and re-joined to give thiee ETL process is to choose the schedules in such an away
extracted data a meaning: that it tactically supports the business. Since the BCCnassi



File View Tools Help

is global, we combined all opening and closing hours of all » - . =5
regions and selected the schedule in such a way that julasme)

before any business started in any region, the latest upda
was available and the star schema updated.

C. Creation of the OLAP views and dashboards

OLAP [9] is an approach to quickly provide answers
to analytical queries which are multidimensional in nature
Generally, one or more dimensions contain aggregate da
such as total or sum and in our case; the utilization formula AR DA A
Pentaho provides per default an analysis view renderezctall | .
the ‘JPivot’ which uses the Mondrian OLAP engine. When the
‘analysis view' on the main page is clicked, Pentaho allows
user to select which Mondrian schema to use and shows :
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given n flgure 5, we sliced the cube by fllte”ng the data quig. 6. Google map showing utilization details of businesSouth America.
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to show utilization for each region based on the fleet type.

The drill down option was enabled to show a drill down fofo|iowing information is available for interpretation:
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Fig. 5. Example visualization of the OLAP cube with JPivot.

D. Visualization with Google Maps

« utilization figures of a location are shown when clicking
on the particular location ‘pin’ as info window, together
with a dial chart; information shown is based on the
selected utilization threshold values;

o tank status distribution is shown on a pie chart, as
percentages;

« utilization details for the current week for the selected
zone are shown as a bar chart, together with a line chart
for utilization.

The ‘pin’ colors also change according to the selected thres
old values. We added a small procedure call to the ETL process
preparing the data for the dashboard [7] to speed up this
process.

VI. EVALUATION

Having presented our case study were we used a set of
tools of Pentaho, it is time to evaluate our experience again
the criteria introduced in section Il. As a first remark, it
should be clear that using the Pentaho BI suite on a true
business case is not a trivial exercise. For example, atlkin
of technical and semantic details related to existing syste
(databases) need to be understood and the KPI's need to

Generally, visualization contains the representationhef tbe clearly identified before any step can be undertaken. In
facts presented in a graphical format such that all the redui addition, unlike most of the commercial tools, use of this
information for decision making or about business perfosuite requires quite knowledge about technical Bl concepts
mance can be viewed and interpreted at one glance to makia DWHSs, star schemes, and dashboards as well as about

decision in a timely fashion.

software ‘languages’ like SQL, PHP, Java and XML formats.

During our implementation, a dashboard was implementébbte that all kinds of specific details of the latter are naivgh
using Google maps’ API [13] in order to show the utilizatiornere (more details are available in [7]).
level per location on a map. This view allows to see the Looking at the criterion ofBl functionality needed in
utilization of all locations by just looking to the coloredhp practice, we first observe here that we only used a limited set
on the map whether the related location falls below, in betweof tools. However, based on our experience, we may conclude
or above the the defined thresholds. This enables managentleat the Pentaho suite has proven to support all aspects of
to react on any location (or region) in a timely fashion. Thbusiness intelligence, starting from extraction, transiog
dashboard shown in figure 6 shows the utilization detaiésxd loading until building a DWH, creating and analyzing
managed by the South America region. At one glance, tLAP hypercubes till flexible visualization of the OLAP



cubes. In this case study, we did not use the ‘WEKA package’ DWH or DM. Understanding how data is recorded in the
for data mining and prediction (DM&P) but we happento have  source application is imperative.

quite some experience with that package in other casesnAgaie. ETL should not be seen as a simple export and import
our experience (and that of many of our colleagues) is that, operation. ETL aims to load the warehouse with inte-
provided you understand the crucial concepts of data mining grated and cleansed data from several sources after some

and prediction techniques (including the pitfalls), WEKa#n¢ operations are executed, preparing the data in such a way
therefore Pentaho) is an excellent, easy-to-use tool witt a that it reflects the KPI or business process and contains
of DM&P functionality. reliable consistent information.

Looking at the criterion ofransparencywe conclude that « Dumping the data to a DWH, by just joining different
the modular approach of Pentaho helps to keep an overview source tables as it is, makes no sense. It will generally
of the things you are doing and forces to think in genuine Bl  not yield the information about the business management
concepts. Since quite some technical and conceptual sletail is interested in.
related to the various steps need to be known and understood, Our way of working was based on thinking in terms of
one may conclude that the Pentaho approach supports trans- KPI and processes, mapping those aspects to a DM and
parency in the way we defined this notion above. designing the DWH bottom up and next implementing

One may wonder why it would be more helpful if certain  them top down. This also provided a modular approach
aspects need to made invisible to the user by resolving which helped us in building further business-oriented
problems automatically. For successful application ofugh#t cascaded KPI’s.
is supposed to end up into right information, to the right « For educational purposes (our secondary goal of re-
person, at the right time), we consider it advisable to limit  search), for understanding the BI concepts, Pentaho
this type of disclosing implementation details (as is ulyual would be a perfect candidate provided students are care-
done in closed software solutions). To quite some extent the fully guided through the Bl step-by-step methodology.
user should be very aware about what (s)he is doing in order
to avoid misinterpretations. Actually, the Pentaho suéenss

to provide a nice balance between things that are hidden and "€ need for having a comprehensive, fully integrated Bl
things that are not hidden. solution with complete Bl functionality and the relatively

Looking at the criterion ofuser-friendlinessit should be recent availability of an open source Bl solution termed
clear that the Pentaho suite cannot said to be really usBfntaho that promises to be such a solution, made us decide to
friendly, simply since you need quite some software and-tedivestigate whether this platform is a truly good environmne
nical skills to work successfully with it. If we compare Pano for use in business as well as educational contexts. To do so,
with commercial Bl suits (such as Business Objects [14}€ analyzed Pentaho’s software functionality and perfarme
we think that more work should be done on the way hof case study. _ _
dashboards can be created. This should be done up to a certa@sed on our experience we conclude that Pentaho is
extent, since too ‘user friendliness’ will restrict flexiby. indeed a BI software suite having a full spectrum of Bl

Although many wiki's and separate documentations exitnctionality. Our business case has shown that, by using
on the web, at the moment of writing this paper, there existE@ntaho, interesting management information can be ¢atrac
no proper single documentation explaining case-wise &PM & set of existing databases by using a step-by-step

the building blocks of Pentaho. All information had to bénethodology where in each step different software modules
‘gathered’ through different sources on the WWW. are used. The integration of the software modules available

possible, although this requires quite some technicakskild

In addition to this evaluation based on the section l{nowledge related to software languages and implementatio

specific remarks based on the experience we obtained durffgitaho suite are, especially if you compare them to egistin
our evaluation. commercial, closed source Bl solutions, rather flexiblet, bu

plimited in the sense how dashboards can be created quickly.
For educational purposes, for understanding the Bl con-
pts, Pentaho seems to be a perfect candidate. We therefore

performance and to set clear common goals, makifS ongly advise to use this tool for those who want to get

performance measurable. In order to gain direct benef lliar With Bl conc_epts, although in a classroom environ-
from BI, organizations should be agile in redefining theff’€Nt guite some guidance of the students may be needed. In
business processes the near future, we will try to set up a lab environment based

BI requires commitment from higher management levef" the Pentaho Bl software to be used for educational as well
gsearch purposes.

VIl. CONCLUSION

« Bl is directly related to the ability of an organizatio
to define clear KPI's with a clear link to a business
process. It enables organization to quantify its currefif

since many parties may have different conflicting interest
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