L] | Q Technology Decisions

Analyze... Innovate... Educate...

Title:  Business Intelligence Buyers Guide for Public S¢hoo
Districts

Date: November 22, 2006

Author: Shane Quigley

Rev. 34

Purpose |

The purpose of this report is to provide an indejee review
of software offerings that can be purchased to émgnt a
business intelligence (Bl) solution for a publihsol district.
Although there are many facets of business inefigg, this
report will focus on reporting and analysis as thegvide the
tools used by decision makers and, arguably, deslithe
success of any BI project. Also, this report resebenefits
school districts should expect aligned with the ioas
components found in most Bl solutions.

Challenges Implementing Business Intelligence |

Public school districts are faced with many chajles when
selecting Bl software. Expectations for these thmhs may be
very high, and often the catalyst for canceling fveject.
Cost is also a difficult challenge which and mawadeto
canceling the project when users feel they no Iomgeeive
adequate benefits from the solution.

From a very high level, business intelligence sohg provide
the software infrastructure required to make adeudacisions
from a myriad of dimensions of student information.Time
saved aggregating and disseminating informatiofisn a
strong voice when making the decision to implemémse
types of solutions.

The initial investment of implementing these typésolutions
is generally driven by a strategic direction of teehool
district. Once implemented, they help the disttiztbetter
align themselves with strategic goals and objestivand are
generally a pre-requisite to support a number obantability
and reporting requirements.

It is important for school districts to recognitat a long-term
commitment is required to support and maintain gbkition
from both users and administration. For this reastiwosing
the right technology is important to ensure theglerm
success of the project.

The districts’ information services department malo be
prepared to work with multiple vendors since itlely that
many software components will be used togetherakenup a
complete end-to-end BI solution. Unique challengl exist
maintaining these components individually,
complicate long-term goals of the solution; diggicshould
expect that vendors will release new versions eir throducts
at a different pace. It will become important tarpreleases of
the entire solution carefully paying close attemtim costs,
benefits, and vendor support agreements.

Software Evaluation ‘

and may

The functional criteria in the software evaluatiovere
identified as playing a critical role in user aczeme of the
solution; a high functional score indicates a higbbability of
success in meeting the functional challenges imelding the
solution

The business criteria in the software evaluationevigentified

as playing and important role in initial and coogd business
support for the solution; a high business scorédatds a high
probability of success in meeting the business lehgés

implementing the solution.

Functional Criteria
The software should provide school districts with:

The capability to support both low and high volunods
concurrent users

The flexibility of using a variety of databases &murces
of information

Tools to easily manage meta-data for data proogssid
reporting

The capability to generate reports against a number
relational and OLAP data sources

An enterprise reporting engine that is efficientdan
optimized to ensure that report output can be predu
quickly

A user interface that is customizable through seumde
or other means

The ability to share information with other schddtricts
Single-sign on capability and integration with waeti
directory

The ability to develop reports using global temgdabr re-
usable objects

The ability to allow users to enter selection pastars for
certain reports

The ability to easily or dynamically sort reportput

An organized report interface that is easy to usd a
navigate

The ability to search for specific text within refm

The ability to export report data into PDF, WordcEl,
XML and other popular formats.

The ability to schedule reports and have them pre-
published based on date, time or data driven events
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Business Criteria

The solution must be of reasonable cost to implémen

The solution must present the owners of the soéviauw
total cost of ownership

Vendor programs must exist that enable districteasily
share/sell their information with/to other partneos
school districts

Each of the criteria was rated from 0 — 5 (5 behg highest)
and equal weighting was given to both the functiomad
business criteria producing an overall score batw@eand 5
for each product.

Special Notes: Information publicly available, digh
communications with the vendor, and/or expert kedgé of
the software was used to produce this report anchfidate any
conclusions. The opinions of QC Technology Decssiare
independent and non-bias and do not favor any S§peci
vendor. Specific information shared between QChiielogy
Decisions and the vendors selected for this revigw
confidential and will not be shared with any othparty
without the written consent of the vendor. For itiddal
information please contact Shane Quigley, OwnerQg
Technology Decisionslianeg@gqctechnology.cpm

Evaluation Results(See Graph Below)

Concluding the evaluation, it was found that theosv exist
low cost solutions that make it more practical frhool
districts to implement business intelligence solus. One of
the top rated solutions was LGX Info, licensedLlmgiXML.
Although the company is not as mature as some efiribre
well established vendors, LogiXML provides bothraque an
innovative approach to business intelligence initamd to
offering flexible licensing models. Their flexity and use of
open standards make them an excellent choice ablaeet
both near-term and long-term project goals for hess
intelligence solutions. Special consideration dthoalso be
given to vendors such as Pentaho and Jasper Decisibo
provide feasible open-source alternatives.

The evaluation also shows that the more matureorsnslich
as Business Objects, SAS, Cognos and Microstrag®ggl in
functional areas. Costs for Bl software also appdo be
proportional to the number of features and matuatythe
vendor, making main-stream solutions cost prohieitifor
most school districts’ IT budgets.

Although Skills and Risk assessments were not completed as

part of this evaluation special consideration stidag given to
these areas to ensure that the solution will fithimi each
district's IT capabilities.

It should be noted that all of the software produict this
evaluation will meet the minimum functionality reécpd by
school districts for reporting and analysis.
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Chart 1: BI solutions ranked according to how theymight meet the needs for School Districts
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‘ Benefits to School Districts |

QC Technology decisions believes that it's impartdo
analyze requirements, educate the client and ine@a@lutions
that provide value. This philosophy has beeniaedpbo this
report to give districts a better understandingndny business
intelligence solutions provide value for public eohdistricts.

Benefits districts should expect to see after imgeting Bl
solutions have been grouped into following areas:

Planning and Development
Accountability

Accessibility

Quality Control and Training

Planning and Development

Enterprise reporting tools reduce the time requitedgather
statistics used to support school and/or studemgravement
programs

Before business intelligence and data warehousschool
districts may have pulled information together franmumber
of different sources each year for the purpose afosl
improvement planning. By integrating sourcemédrmation
and creating key performance indicators (KPI), rititt can
use these applications to pull together informatitor
improvement planning and monitoring.

Data collection and analysis tools allow for diremmparison
of instruction with standardized tests

Delivering the curriculum is a focus for every dist and

trends in the industry indicate that more and narmgphasis is
being placed on aligning instruction to improvenstardized

testing.  For this alignment to occur, resultsstrhe properly
analyzed to identify areas where the teachers coofove

instruction; this is made possible with Bl solusdhat provide
capability to cross-match test results with assesssnstudents
receive in their courses.

Ad-hoc reporting and analysis tools expose oppdtiesand
value that help secure funding for grants and ottragrams

Access to accurate and timely information is a iregquoent for
making improvements; Bl solutions deliver infottioa to the
people who need it more effectively than any otmedium.
Ad-hoc reporting and analysis tools enable userfing the
information they need to identify opportunities asdpport
business cases used to secure funding for programas
projects.

Ad-hoc analysis tools make it possible to quicklgntify of
poor performing areas which can be targeted forrovement

Analysis tools made available to users are higlelydficial to
business analysts, principals, and other admitiistrastaff.
Having a historical set of data to analyze mayvaliiaff to
identify trends and discover root causes of poafopaing
areas that may have taken IT specialists days, syeek
months to analyze.

Enterprise reporting tools increase awareness o$tritit
performance amongst administrators

The collection of information from school districiato a
single repository enables administrators to lookaw district
is functioning as a whole and at each school. sTye of
analysis allows district staff take proactive measuo identify
and resolve issues that may not have been idehtifie the
school.

Accountability

Data collection and quality processes creates asisiant,
accurate and common source of information

Also attributed to data warehousing projects, gquaiocesses
incorporated into the collection of information incschool and
district data sources create a more accurate teppsof
information for which upon decisions can be mad&l
solutions help manage meta-data that is requirettattslate
data into a common language that the whole disténtuse for
decision making.

Data collection processes give administrators, ceggible for
providing and authorizing data, better visibilitpeé support

Often the ownership of the data becomes a gray @rewen
unknown when gathering information in an ad-hoc nearto
support the operations and projects/programs in sittgool
district. Adding a layer of accountability durinthe
integration and data cleansing process createsndroement
that ensures quality data for which decisions aaderfrom.

Collection and quality processes improve how infation
from operational systems is audited and cleansed

The users accountable for the information in théutsm
require specialized tools discover anomalies witthia data
and to ensure accuracy; In the past these toete limited,
Data mining and discovery software help to imprabwe
quality of the information for which upon decisgare made.
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Enterprise reporting tools improve collaboration dan
communication allowing for quicker and more infodne
decisions

One of the areas often underestimated by distisckow data
is provided to the system; with Bl solutions, ovghs is
possible when data stewards participate in theitgualocess
to ensure accuracy of the data. Data stewardghenduality
process are the gateway in the system making peovidf the
data accountable for the information for which ugl@tisions
are made.

Accessibility

Enterprise reporting tools make it easier find relat
information to make decisions

Web-based solutions are considered one of the veags to
make information accessible to users. In fact,nadljor BI
vendors deploy their reporting and analysis sohgtieia the
intranet/internet allowing users to pull informaticoff the
website anytime and anywhere.

Enterprise reporting tools provide a common platfiorto
disseminate reports to state, district and school

The intranet/internet provides an excellent wayligseminate
information to the people who need it; However,sBlutions
take this a step further by allowing repositoriésnformation
to be shared by controlling access at the objedtraw-level
according users and their roles.

Enterprise reporting tools improve the communicatiof
measurable improvements and increase moral amartgsts,
parents and teachers

Bl solutions empower users to make informed deossiand
help communicate achievements more effectively.s afby-
product, staff become more confident in their deais as their
trust for the information in the solution is estabéd. This
confidence naturally translates into better deosiocand
communication which will have a positive impact amy
school district.

Quality Control and Training

Analysis tools improve the ability to measure aothmunicate
program effectiveness

For any program, it's important to show measurahlecess
(or failure). By using BI tools to track and maritprogram
indicators, steps can be taken to make necessamgrgm
changes to get it back on track or demonstragffitstiveness.

Analysis tools make it easier to identify candidafer in-
service training or other targeted programs

Through comparative analysis, Bl tools make it pimesto
quickly and accurately identify areas that needrowpment.
This function makes it easier to target needingrowpment
and implement in-service training or other targgieagrams.

Benefit Summary

Bl solutions provide a lot of capability but alsquire a lot of
near-term and long-term support for the projedthe learning
curve for these solutions is also steep for botthusers and
support staff. For these reasons, it is importdnat the
requirements are aligned with the strategic dioedti of the
district and that functionality is phased into taution at a
pace which can be easily adopted by staff.

The top three (3) benefits for implementing Bl fechool
districts are:

1. Analysis tools make it easier to identify candiddiar
in-service training or other targeted programs

2. Enterprise reporting tools reduce the time requtced
gather statistics used to support school and/atesti
improvement programs

3. Data collection and quality processes creates a

consistent, accurate and

information

common source
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Business Intelligence Components |

Districts should aim at creating a solution thahiaces a
balance between each of the following businesdligtace
components:

Process
(Visualization, Metadata Management, Workflow, Eladiration,
Alerting)

Performance

(Scorecard Development, Data Mining, Predictive klody)
Analysis

(OLAP, Ad-hoc Query, Dashboards)

Reporting

(Reports, Distribution)

Integration

(ETL, Infrastructure)

Districts can use the chart below to identify whaximponents
have the most impact on achieving success in eadfeo
benefit areas.

For example: If the solution is to see the grebaarefit in the
area of accountability, the project should focusaauring the
Integration, Process and Reporting needs take ityrior A

deficiency in any of these areas may result in gbkition

falling short in meeting expectations in this area.

Alternatively, if the solution is to see greatenbfit in area of
Quality Control and Training, the project shouldsere the
Reporting, Analysis and Performance needs takeifyio

Process Components

No business intelligence solution available todayable to
tightly integrate themselves with district busings®cesses;
However, districts should expected that many preces
improvements can be made

when implementing
visualization, meta-data
management, workflow,

collaboration and alerting
technologies.

Visualization tools such as

Heat Maps (shown right)

and Dashboards provide weat maps, provided with tools such
insight on performance as LogiXML's LGX Info, show allows
which helps decision users to spot patterns or exceptions in
making processes. seconds.

Controlling the information processed and reportby

solution, metadata managemeatlows the information to be
seen in the context it's intended. This includdgering,

translating descriptions, and describing objec&lmost all

solutions provide the ability to manage meta-dat&lost

solutions rely on OLAP and integration tools to mg® meta-
data required. However, some solutions such asnBss
Objects Xl enable users to further refine the psschy

providing tools such as Business Views and Uniwetbat put
information in context for the users.

Workflow may also be improved through Bl solutions that
provide capability to triggealerts based on events. Solutions
provided by Microstrategy and Cognos, for examplayvide
excellent alert monitoring tools capable of trigggrevents to
“Push” information to users who need it. Thype of
technology enables users to be informed of crifitf@rmation
without ever having to directly use the Bl solution

For school districts, process improvements shoeléxpected
when implementing Bl solutions that have stravigtadata
Managementapabilities. VisualizationandAlerting tools are
great in situations when data changes frequenthyyelver,
changes may not be frequent enough in school dstib
make a business case for implementing capabilgieh as
dashboards and heat maps.
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Performance Components

For school districts, performance is critical tcaess in 3 of
the 4 benefit areas identified in this report. rfG@nance
management tools such as scorecarding and preslictiv
modeling may help districts keep on top of key parfance
indicators.

Scorecardingtools can become invaluable to school districts
who wish to monitor the performance of schoolscheas and
students.  These tools help decision makers Nisuahere
issues stand in comparison to their goals. Scodawatools
that are tied to the analytics engine (Such as ddicategy)
provides some of the most intuitive scorecardingatilities.

It would benefit districts to implement scorecaglisolutions
that will empower schools to develop and monite phogress

of their own school improvement plans.

Predictive modeling(“what if” capabilities) are advanced
features of Bl analytics and are not generally usgdchool
districts. Although this type of statistical moidel can be very
useful if applied correctly, a thorough understagdon the
methods and statistics used to predict the scenasicalso
required. Predictive modeling is a feature aldé with most
solutions that provide OLAP analysis capabilities.

Districts should expect that reporting performangesing
scorecards will often require that supporting dstabe
provided to users through additional reports oradaews;
Tools that support drill-down or drill-through cdgility may
make it easier for users to retrieve these supmpdetails.

Analysis Components

Analysis of information becomes complex when thee sind
relationships that exist with other data sourceseiases. A
number of methods can be used to make it easieusiers to
quickly analyze large amounts information, such nasglti-
dimensional databases, data caching algorithmsyelational
databases tuned for data retrieval.

To provide real-time
manipulation for a lot of data,
most  On-line  Analytical

Processing QLAP) solutions

require building a separate

multi-dimensional data

sources. Since at most 20%_( Multi-Dimensional Worksheets let
all users may use analytic ysers manipulate data in real-time
features, districts should weigt

the benefit of having OLAP

capabilities with the increased costs associateld sdftware,
storage and maintenance of a multi-dimensionalbde

Solutions that provideself-servicefeatures such as ad-hoc
query capabilities and user-defined dashboardsnmest most
school district requirements.

Reporting Components

Arguably the most used and understood componenBlof
solutions, the enterprise reporting environment viges

information to users in a format that is easily emrstood and
accessible.

It's found that reporting solutions that allow babheduling
and on-demand viewing provide enough functiondtitymost
users. However, additional features such as dvased
scheduling and report distribution will greatly irope process
and decision making.

Most (if not all) reporting solutions available dibute reports
primarily via a web browser. This type of distrilon

empowers users to find the information they nee@mwthey
know they need it.

Integration Components

Every BI solution will require reliable sources information,
generally provided by one or more data warehousBscause
school districts may have many data sources itenofound,
through integration, that anomalies in the data exposed
which must be corrected as part of a quality predesfore
reporting and analysis can even begin.

For school districts, it's believed that making theta available

to the solution through a consolidated data wars@ds the
best approach. ETL processes for data warehousing ensure
that data is collected, transformed and stored gomsistent
manner to facilitate reporting and analysis neddi® school
district.

Many improvements over the

years have been made in th

area of integration including

some new patents of dati

transformation processes (se

right) and standards such a

Schools Interoperability

Framework (SIF).

In 2005, Fairfax County Public

Schools have patented a data load
process, this process is integrated into
their Packages solution called “The
Education Decision Support Library”

(EDSL).

Not all Bl solutions provide
integration components;
those that do, provide
adequate tools to manag
ETL processes.

There are no Bl solutions available today provide

an interface to users to manipulate data during the
transformation process. Vendors such Business
Objects, Cognos and SAS have experience with
education but none provide an out-of-the box
solution for school districts. It was found,
however, Fairfax County Public Schools (Virginia)akes
available, a patented solution, called thducation Decision
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Support Library (EDSL}hat incorporates data load processes
and data warehouse components designed excludivethe
needs of public school districts.

The integration aspects of business intelligencg often be
overshadowed by some of the newer reporting andysisa
technologies since integration has existing for yngears
supporting data warehousing initiatives. Distriltioking for
a solution should ensure that the integration carapts fit
with their current architecture and have the fldiipb to
address future needs such as the ability to suigbrt

Business Intelligence Costs |

The total cost for purchasing business intelligesoéware
will often vary as a direct result of the numberafriables
such as: the number and types of users, hardwaretarage
requirements, and what features are required.

Given these variables it's still very difficult tgrovide
benchmarks in terms of what it may cost to purchase
business intelligence solution for a school distridVhat is
clear, however, is that the functionality and migyuof the
solution is directly proportional to the cost.

Comparative Software Costs

Shown below is a graph that illustrates how theriging costs
for selected solutions compare with similar licegsi
requirements.

The graph does not reflect project related costshsas initial
implementation of functionality or on-going suppcosts.

Although software provided by well established vansdsuch
as Business Objects and Microstrategy is evidentye costly

For more information, please contact:
Shane Quigley Owner Phone: 506.470.8938

QC Technology Decisions  Fax: 506.454.2629

35 Katrina Drive Email: shaneq@gctechnology.com
Fredericton, New Brunswick http://www.qctechnology.com
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that some competitors, they provide many featunas dther
products do not. In fact, some features (such lesiray,
analytics and scorecarding ) align themselves ttivete
tangible benefits to school districts.

Average Cost

Through a comparative review of the costs amonht€R) Bl
solutions it was found that the average cost &nke Bl
software was found to be approximat&ly65 per user

In addition to the licensing costs, the followirdgéional costs
may also be associated with implementing a Bl smiut

Database Software Licensing

Server and Network Infrastructure

Project Implementation Costs

Support and Maintenance Costs

Costs for Development and Management Tools

In most circumstances, these additional costs hkdly be

similar when implementing any type of Bl softwarelsng as
the scope of the project does not vary and thafjepro
resources are trained properly to implement thetisoi.

From start to finish, a complete implementationbokiness
intelligence solution (all inclusive) may rangerfrés300K for
to $2.5M depending on the size of the school disand the
software components selected.

There is risk associated with implementing Bl saftev from
vendors who do not have the install base someefehding
vendors have. However, given the visible gap aersing
costs between these vendors and their competitioere
appears to be some incentive to implement altammati
solutions if cost is a determining factor.

In this evaluation, it was also found that OpenrSelbusiness
intelligence is gaining momentum with packages labe
from Jasper Decisions and Pentaho. There aresalse up
and coming innovators, such as LogiXML, who arevjting
functionality comparable to that of the leading ders at a
fraction of the cost.

Districts should be expect that no mater what sarfews
selected for the solution, it will require somedeuf
customization, a lot of business knowledge, arat afl
management support to make the solution succeed.

Vendor References:
LogiXML
Dimensional Insight
Pentaho

Actuate

JasperSoft

Cognos
Microstrategy

http://www.logixml.com
http://www.dimins.com
http://www.pentaho.org
http://www.actuate.com
http://www.jaspersoft.com
http://www.cognos.com
http://www.microstrategy.com
Hyperion http://www.hyperion.com
Information Builders http://www.ibi.com

SAS http://www.sas.com
Oracle http://www.oracle.com
Education Decision Support Library http://www.fcps.edu/edsl|
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