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Abstract

Business Intelligence is a very wide field consisting of collection, consolidation, analysis and better
information access. Information access includes ETL, data warehouses, data mining, data query,
reporting, multidimensional analysis and other technologies.

This report covers the entire Business Intelligence lifecycle and shows how a restaurant can build
robust data integration, reporting and analysis solutions. Microsoft has enabled us to build low cost
Business Intelligence tools. These tools will give every employee access to the data required to make
informed decisions and the flexibility to work the way they want.

To kick off the project, a survey is undertaken to find out what the Business decision makers think
about the current Business Intelligence solutions in the field. The aim of the survey is to help us
design our Bl project solution.

Before the design and creation of relational databases data marts, the goals and benefits of Bl is
explained. SQL Server Analysis Services (SSAS) allows us to set up a database that collects millions of
data points about the restaurant aggregating them into “Data cubes” of “Measures” and
“Dimensions”.

SQL Server Integration allows us to cleanse data and populate the Restaurant Data Marts. After
getting a taste of Integration, the project takes advantage of the flexibility of Unified Dimensional
Model. Data will also be manipulated and analysed by using MDX scripts and queries.

Data mining is then used to help in discovering insights into the restaurant business problems and
identify new opportunities. The results from data mining can then be used to solve complex
problems, decrease costs and make smarter decisions.

Interactive reports are then developed and distributed with SQL Server 2008 Reporting services.

Armed with the charts another survey is conducted to find out what the business decision makers
think about them.
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Terminology Notes and Abbreviations

Artificial keys are now called surrogate keys
Data staging is now known as extract, transform, and load

Abbreviations

BI Business Intelligence

DW Data warehouse

ETL Extract, Transform and Load

ER Entity Relationship

PK Primary Key

FK Foreign Key

OLAP Online Analytical Processing

SCD Slowly Changing Dimension

OLTP  Online Transaction Processing

ROLAP Relational Online Analytical Processing
MOLAP Multidimensional Online Analytical Processing
HOLAP Hybrid Online Analytical Processing
UDM  Unified Dimensional Model

XML  Extensible Mark-up Language

MDX  Multidimensional Expression Language
DMX  Data Mining Expression Language
XMLA XML for Analysis Services

HTTP  Hypertext Transfer Protocol

SOAP Simple Object Access Protocol

SQL Structured Query Language

T-SQL Transact SQL

KPI Key Performance Indicators

SSAS  SQL Server Analysis Services
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Introduction

In modern restaurants, there are now vast amounts of data, brought about by increasing standards,
automation and technologies. With all this information the business decision making process has
become complicated. To change the current situation of “mass data, poor knowledge”, poor decision
making, low profits and poor market share, Business Intelligence technologies are needed.

Restaurant Business Intelligence is a concept of using IT as a tool for achieving competitiveness of
business. It improves customer profiling, simpler detection value for customers and creates
customer relations and measures how satisfied customers are with the restaurants.

It can detect various incentives to increase sales and revenue, convert potential customers into
actual clients, reduce outgoing customers and increase sales to existing customers.

Even if it is designed for decision makers, the majority of managers and employees will benefit from
what is being offered. For Business Intelligence to thrive it needs to overcome the fact that most
business users feel Bl tools are hard to use. It has the opportunity for massive adoption. Adoption of
Bl is expected to double in the next six years.

Microsoft Excel is the most commonly used Bl tool today. It has powerful tools to create spread
sheets, analyse data and share information. It is easy to create reports with rich data visualisation
(link to database), pivot table views, professional looking charts. If you have huge volumes of data to
analyse you can use Power Pivot an Excel Add-in and Slicer tools.

With very little training, restaurant staff can use these tools to design their own reports or views of
data and then print or publish them using SharePoint. Other people can then get up to the minute,
accurate information. Centralised publishing of reports and analysis help cut down on waste.

Problem Statement

Restaurants have information at their disposal and some restaurants do not even collect
information. The challenge is for restaurant executives on how they can effectively use information
technologies to gain a competitive advantage. Better access to data does not affect restaurant
performance but what the restaurant does with the data is very important.

Most of small restaurants make decisions based on gut feelings. Good decisions are important as
they affect costs, sales, margins and people. These restaurants need to make sure their decisions can
provide what is appropriate, desired, necessary and correct.

Aims and Objectives

Effective decisions move restaurants toward their goals in a timely manner. The first step in having
effective decision making is to be able to set specific, measurable goals. While the goals are being
set, the objective is to be able to get useful, accurate information to the decision maker. This will be
a foundation of the decision or feedback on a decision. (Larson, 2009)

The project will also show how we can make Bl available throughout the organisation. Bl involves
everyone in the restaurant and beyond to customers and suppliers.

In addition to what was mentioned in the Interim Report, this report will highlight how Bl can be
used to provide Business Value.
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Management and Control

Business Intelligence provides managers with information on what’s going on in the business.
Information is accessible on a more flexible and timely basis to provide a view of expenses, sales
tracking and warehouse capacities.

Business Intelligence will help restaurants pin point details on the cause of why metrics are not on
target. Rather than waiting for annual reports decision makers can act there and then. Examples
may include reducing overtime for employees, deferring purchases or changing suppliers.(Howson,
2008)

Improving Business Performance

Financial indicators (revenue, margin, cost to serve, profitability etc.) that measure Business
performance can be improved if you know where they are at particular moments. Bl can boost sales
by cross selling products to customers, slow moving stock can be eliminated, and ineffective
marketing campaigns can be eliminated quickly.

Business Intelligence without a sound business strategy will not improve business
performance.(Howson, 2008)

Operational Business Intelligence

Bl plays a critical role in the daily operations of a restaurant. For example customer orders are not
accepted if there is nothing in inventory. It can also be used to estimate the wait time for a table
based on the number of current customers and average length to dine.

Process Improvement

Bl can also be used to streamline processes, by measuring how long sub-processes take and then
identifying areas of improvement. For example, waiting time for cooking steak is one process. In the
absence of Bl, a restaurant may only realize there is a problem when a customer complains. By
analysing the inputs, the time, and outputs for each step in the process, Bl can identify some
bottlenecks.

Customer Service Improvement

Business Intelligence can help restaurants provide high customer service levels by providing timely
order processing, problem handling and customer needs. The quality of customer service manifests
itself eventually as restaurant financials.(Howson, 2008)

Methodologies and Outcomes (Please refer to interim report)

Methodologies

MSF (Microsoft Solutions Framework) is a flexible software development life-cycle that can be
applied successfully to Business Intelligence projects. MSF consists of five distinct project phases and
five project milestones. These are characteristics of a waterfall method but also have iterations
found in a spiral method.

10
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Phases and milestones in Microsoft Solutions Framework (Langit, 2009)
Before the planning stage a survey was taken, to understand the various problems and advantages
of having the various Business Intelligence systems in Restaurants.

A survey was also taken after the project was deployed to see if some of the short comings have
been addressed or some of the advantages have been maintained.

Outcomes

From the first survey we have found that the decision makers lack an understanding of the
capabilities of Bl and consider Bl systems too complex to implement. There is also a general
consensus that Bl systems are very expensive.

From forums and interviews with developers it is also obvious that a lot do not understand Bl core
concepts such as OLAP (Online Analytical Processing) dimensional modelling and data mining
algorithms. Most of the developers do not understand all the Bl components and tools included with
Server 2008 SQL Server Analysis Services (SSAS), SQL Server Integration (SSIS) and SQL Server
Reporting Services (SSRS).

Finally the rest of the project uses SQL Server 2008 Business Intelligence solutions.

Thesis Structure

Introduction:
Problem
Looks at the background of the need by decision makers to make use of their database

Main Aim
This looks at the key goals and objectives that are needed to be achieved for the project to succeed.

Methodologies & Outcomes
Surveys are undertaken from decision makers who use Bl systems. Microsoft Solutions Framework
software development method is applied to the Business Intelligence project.

Thesis Structure
This section gives an overview of the structure and content of the project.

Research:
General Background
More detail is in the interim report.

Specific Studies

The specific studies relate to software that is also used in the project and its security protocols. The
software should include SQL Server 2008, Visual Studio 2008, Excel 2010, Office SharePoint Server,
Visio 2010, SQL Server 2008 Report Builder 2.0, SQL, multidimensional expression (MDX) queries and
scripts and Unified Dimensional Model (UDM) language.

Relevant Technologies
To be able to compare with other competing software is a problem since they do not allow you to

download and work with it free for 180 days.

Case Studies — Comparative studies

11
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Using surveys, similar products to the project's product are compared and critiqued to see if there is
justification to continue development of the product.

Questionnaire Results
In this section the questionnaire and sample results are discussed and analysed, so that they can
contribute to the project.

Project Realisation

Technical Requirements

Through interviews and questionnaires technical requirements that are essential to the project are
gathered and analysed. The Project has several different stages and some stages start after one
stage has been successfully deployed. The stages mentioned here will not be written down for each
and every Bl stage.

Design and structural information
Different steps of the design stage are explained and shown through screen shots.

System Implementation
The project has several sections that reflect the different parts of the development process. These
include database design, graphics user interface and reports.

Testing and Analysis
The different stages are tested, implemented and compared to other systems.

Improvements
Surveys and questionnaire will enable us to analyse what improvements can be made to improve
this project and future projects.

Overall Evaluation
The whole project is evaluated and analysed in the field so that we can see if it is doing what it is
supposed to do. This is the section where advantages of a Bl system are analysed.

Conclusions and Recommendations
In this section we analyse at what the client says after implementation, what we have learned, and
areas for future development.

Academic context and value of Project
Please refer to the interim report

References
A list of all the academic resources used throughout this project.

Appendices

Appendix A: The Project Poster

Appendix B: The Project Questionnaires

Appendix C: Interim progress report

Appendix D: Project Proposal

Appendix E: The structural diagrams in sequential order
Appendix F: Test Data

Appendix G: User Guide

Appendix H: DVD

12



1020818 Bl Project

Research

At the time of writing this report there is virtually no academic paper on Restaurant Bl systems.
There are a couple or so on retail Business Intelligence. The academic papers are saying the uptake
of Bl has been slow, but there will be an exponential increase in users taking BI.

The research on this project comes from five main components: surveys, literature reviews, peer
networking sessions, in-depth case studies and award winning blogs.

Specific Studies

The following diagram shows how a Bl solution can be built on all possible components available in SQL
Server 2008. Learning Bl is about examining the architectural components shown, and how the
components relate to each other.

Bl component architecture from SQL Server Books Online (Langit, 2009)

Relevant Technologies
To be able to compare with other competing software is a problem since they do not allow you to
download and work with it free for 180 days.

Rapid technology change has enabled business intelligence to be available for everyone, not just
programmers, technology experts and power users. The volume of digital data has exploded, and on
average managers spends two hours a day looking for data. Half of that data is later determined to
be useless. When Bl is deployed effectively all that data becomes a strategic asset that can be
exploited.(Howson, 2008)

13
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Evolution of User and Vendor tools (Eckerson, 2011)

Web-Based Bl — This has allowed tools to be deployed across Restaurant intranets and extranets to
many customers and employees in a short time. In addition to broadening the reach it has lowered
the Bl ownership costs.

Bl Toolsets and Suites — Bl tools have multiple front end components i.e. OLAP, business query tools
and dashboards for use by different users and usage scenarios. Previously separate vendors were
supplying the different components and the costs used to be quite high. Nowadays a single vendor
can offer a full suite or toolset with integrated components. Web based Bl has brought economies of
scale and provides more functionality to more users at lower costs.

Other Emerging Technologies — Bl 2.0 and Web 2.0 technologies are making Business Intelligence
more actionable and bolstering prevalence through:-
e Integration of search and making users find relevant information easily.
e Integration with mobile devices
e  Mini reports and visualisations are immediately accessible without logging into separate B
application.
e Flashier web based visualizations that are appealing and offering rapid insights into trends.
e Users are able to view tables, sort and filter the data without connecting to the server.
e (SOA) Service Oriented Architecture and mash ups allow components to be embedded in
other applications. (Howson, 2008)

Case Studies - Comparative studies

Scanning the UK market for restaurants that are consistently recognized for their business
intelligence did not yield results. The idea was to find restaurants honoured by magazines, software
vendors and industry analysts. Such industry recognition, as some people would argue is a self-
selecting process: if a restaurant does not submit an application analyst firms and magazines will not
be aware of their achievements.

The surveys sent out did not bring any restaurants that claim their Bl systems have been successful.
For now we do not have any successfully or failed Business Intelligence case studies.

14
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To have enough information to design and build Bl solutions, the following questions need to be
answered by surveys or interviews. The questions are called scoping questions.

1.

w

7.
8.

9.

What are the current reporting problems i.e. is data missing, is the process of getting data
slow or is it too rigid.?

Is there a data source that we cannot get data from?

Who in the Restaurant needs which data?

What type of growth, new business, and new situation will affect our reporting needs over
the next 12 months?

How effective are the current reporting tools.

Can our forecasting process be improved for example do we need more information, or do
our cooks or sales people have access to the information they need.

What information do we seem not to use.

Are there any end user groups that do not have or have limited access to datasets?

Are we satisfied with our forecasting scenarios or our ability to execute “What if “Scenarios.

10. Do we proactively use data.(Langit, 2009)

Questionnaire Results

Results from 1* Survey
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Results from the survey show that nearly half of respondents access pre-built reports and analyses
and they normally create their own reports.

The results can also be exported to IBM SPSS
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Fast QUary ranponne thine

B system in continuounly improved
(data & toola)

Data warohouse updates are real.
Hme

Quality & expertise of internal Bl staff

Quality & expertise of external
consultants

Extremely

Importamt

J0.0% (1)

21 1% )

0.0% (0)

O.0% (0)

0.0% (0)

20.0% (1)

10.0% (&)
10.0% (&)

10 0% (&)

20.0% (4)

0.0% (0)

B.0% (1)

5.0% (1)

0.0% (0)

Very

Impartant

1.6% (0)

B2.0% (10)

A0.3% ()

21 1% ()

A2 1% ()

Han.0% (1)

AB.0% (1)
AD.0% (1)

ABON (W)

A6,0% ()

HB6.0% (1)

AL O ()

15.0% (3)

30.0% (6)

Maderately

Impartant

20.0% (8)

211% (4

H0,0% (9)

B7.0% (1)

Bna.6% (10)

28 0% ()

A0.0% (1)
A0.0% (h)

A0 0% ()

A6.0% (7)

0.0 (7))

50.0% (10)

75.0% (15)

60.0% (12)

& Cronte Chart ¥ Downlousd

shighty Mot at all Responne
Important Important Count
Ba (1) 0.0% (0) "
BAM (1) 0.0% (0) 10
19.7% 0.0% (0) "0
()
21.1%
(4 0.0% (0) 10
B.aA% (1) 0.0% (0) 1m0
0.0% () 0.0% (0) 20
0.0% (1) 0.0 (0) o
10 0% . 2
P 0.0% (0) 20
H.0% (1) 0.0% (0) 20
0.0 (0) 0.0% (0) 20
1000
2) 0,.0% (0) 20
0.0% (0) 0.0% (0) 20
5.0% (1) 0.0% (0) 20
5.0% (1) 5.0% (1) 20
answered gquestion 20
skipped question 4

On average 50% think the importance is between moderately important to very important.
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G What gupects Of your Bl deploymeant have beon most succensiul? (Melact all & Goeme Ghant & Downiona
hat apply)
Response Response
Parcant Count

Standard, Hxed reports ] 70.0% i
Ad hoo query and reporting toolns [———"1] 15.0% ]
OLAP (multdimensional analy sin with ani
down and anll acrosn) —— 18.0% -»
Micronoll Ofmces Integration (F xcal, I
PowarPoint) Vo A
Dashboards L — TO.0% 14
PFrodictive analytics I 008 0
Cuntom -bullt solutons L ———— As ow ’
" Poral ] 15.0% a
Hoports distributed through simnil I A0 0% o
Scorecards E—— A0, 0% "
o N opory ol tanke — 10.09% 2
athar - 5 0% *

Chmr (plesse specify) 1

e Plampornmem
Showing 1 taxt responsan Mo responmos molected
Mol Deployed
AP0 2 1320 i e P RO R
mnmvesrad gqusntion 0
U TRTRRer: TR L

The most successful Bl tools have been reports, dashboards and integration with MS office packages.

7 How would you describe the front-end Bl tools?

& Croate Chan

¥ Download

Wa use multipla modules (quary, reporting,
OLAP) primary from a single vendor

Wa use multiple modules (quary, reporting,
OLAP) primary from multipla vandors.

Wa mostly custom davelop our own Bl front
ands

Rasponse

Feorcemt

A7 A%

36.8%

15.8%

answarad quaston

wIppRd Question

Most users do not develop their own Front ends but use primarily from a single vendor.

Response

Count
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8. How does your Company view Bl (data warehousing. query. reporting. analysis @& Create Chart ¥ Download
& dashboards) and performance management (budgeting, planning. financial consolidation. and strategic
SCOrecards)?

Response Response
FParcant Count
Separate initlatives E——] 31.6% [}
Closaty retated Hut separsis projects end —
pooplﬂ’nddtoun those needs 63.2% 12
One Inltlative with solutions provided via the - 5.3% 1
same group
Additional Comments 0
anaswared question 19
skipped question 6

Restaurants view Bl projects as separate but closely related that address users’ needs.

B ANY OO INSIGNTE OF COmMMants you wish 1o provide on why your Bl s succoeding or fmiing? ¥ Downlaaa

Roesponse

Coum

Hide Hespronsos o
Rouponses () || Taxt Analysis || My Categorios (0) |
IR WG F ) (M. P Vst ool ctatd
Looks complionted 1o une
WA/Z012 10 04 View Husponsss
There in a midilsvel push far B but the top of the organization haes e understanding of the value that can be added and as
SR very e SUpport currsntly sxdsts Tor B our arganization
Mo 3 ) View Hosponisems
answored guestion 2
BMIpped Question 22

There is a mild level push for Bi, but the top of organisations have little understanding of the value
that can be added and as such there is little support currently existing for BI.
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| mesponuan (4)|[Taxt Anatyein || My Catagorien )

R RN

Red Lion, Ampthill Manager
QTR0 AL View Responses

£600 000 10 £2million
WAI2012 1000 View Responses

380 people, E13amillon per annum
AAIZON2 1004 View Hesponisss

170 employaes, ~B3ASmm, privataly held campany
WAZONZ 44D View Rusponses

N rasponses sewcted

There is very little that we can read from this, except that people like their privacy.
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Project Realisation

Technical Requirements

In some cases, we know what information we want. We may have particular answers to certain
guestions. The questions might be who are our top sales people? What is our revenue? In some
situations we not only know what we are looking for, but also have an idea where to find the
information when we design our Bl solution.

In some cases we know where to look, but it is impractical to search through all the information. In
other cases we know the question and we do not know exactly where to look for answers. Data may
hold answers to questions we have not even thought to ask. This data may contain correlations,
trends, and dependencies at a level of detail that would be impossible for a person to notice or
comprehend. These relationships can be discovered by using data mining techniques.

Highly complex mathematical algorithms can be applied to data to find correlations between events
and characteristics. For example certain customers purchasing certain drinks are more likely to buy
certain food from our restaurants. This information is very useful when planning marketing
campaigns. This might help in setting up cross product promotions. (Larson, 2009)

Red Onion Restaurants

Throughout the remainder of this project Red Onion Restaurant serves as our fiction us company. It
has several product lines. It has five restaurants, sales its products online and sales in bulk to people
having parties.

RedOnion Business Needs

RedOnion is launching a new BI project to support its decision making. The project includes a design
of a data warehouse structure, population of that data warehouse and the creation of analysis
applications to serve decision makers at all levels of the restaurant.

The new Bl platform will be based on SQL Server 2008. SQL server 2008 was chosen because it is
cheap and its features tools necessary to implement the data warehouse in a short time. RedOnion
has five data processing systems that are expected to serve as sources of Bl (Business Intelligence).
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Food Service (Cooking)
Order Processing Automation System

System (comma-delimited Text File) Point of Sale (POS)
(MS SQL Server DB) System
(XML Files)
Business Intelligence for
RedOnion Restaurants, Inc.
RedOnion.com Accounting System
Online System (MS SQL Server DB)

(MS SQL Server DB)

Sources of Business Intelligence at RedOnion, Inc. (Larson, 2009)
Accounting
The accounting system keeps track of all the financial transactions for RedOnion. It includes the
buying of ingredients for cooking. This system uses an SQL Server 2008 database for its backend.

RedOnion.com

The online restaurant is an ASP.NET application. It also uses SQL Server 2008 as its backend
database. All sales through the restaurant are paid with a credit or debit card. All the customers
must provide name, address, phone number, and email address with each purchase.

The online restaurant tracks the transporting of the orders. It handles and food returned by the
customers. The restaurant saves information on product promotions and discounts that run on the
restaurant site.

Point of Sale

The point of sale system manages the cash registers at each of the five Restaurants. The system
tracks inventory at each restaurant using UPC (Universal Product Code) barcode stickers. The system
handles product rejected, cash and credit card transactions. Information from each of the five POS
systems is exported to an XML file. This file is transferred nightly, using (FTP) File Transfer Protocol,
to a central location. These XML files serve the source for loading POS data into the Bl systems.

Order Processing

The order processing system manages the inventory amounts for all the products. It tracks party
order and products sold. It also tracks order fulfilment, including food transport. It generates
invoices and handles the payment of those invoices and records any food returned. It uses SQL
Server 2008 database as its backend.

Food Service (Cooking) Automation

The system tracks the ingredients used to make each Menu. It uses a proprietary data-storage
format. Data can be exported from the cooking automation system to a comma-delimited text file.
This text file serves as the source for loading the cooking data into the Bl systems.
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Design and structural information

The Source of Business Intelligence

The majority of Bl for most restaurants comes from transactional data. When transactions are
managed by and stored on computers, this is referred to as online transaction processing (OLTP).
OLTP hold raw data we need to calculate business intelligence. If OLTP systems are used to create B,
aggregates can tax the system. This will have detrimental effect on the restaurants’ daily operations.

When the information in OLTP is moved to a different data store that does not infer with daily
operations it is now known as data mart. A data mart is a relational database designed for speed and
requires fewer table joins when data is output for analysis and reporting. Data can be denormalized
for the sake of speed. Data marts are updated regularly to facilitate effective decision making.
However these data loads should not be so frequent as that can cause unneeded stress on the OLTP
systems.

Data cleansing transforms data from OLTP into a format without inconsistencies. In addition it
removes or repairs any data that does not meet the business rules required by the measures in the
data mart. It is done as part of a process ETL (Extract, Transform and Load).

OLAP (Online analytical processing) systems enable users to view, retrieve, slice and dice the
business data. OLAP systems focus on cubes. (Larson, 2009)

2003/

2000

Cellphones

Modems

Product

Wireless Mouse

Radar Detector

A&, Euro Asia africa

Location

Sales Cube Example (Practical, 2012)

Cube with Aggregation
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Total Sales

Total sales cube with an aggregation for total sales in April (Larson, 2009)

Defining Business Intelligence Structures

After identifying the information needed by our decision makers, the design of data marts begins.
Basically they need to answer the following questions: What foundation and feedback information
do they need? How will the information be sliced and diced for analysis.

Since decision makers ultimately determine the success or failure of a project, they need to be
involved in the design of the data mart structure.

Data marts are architected using a star schema or a snowflake. All the information for a hierarchy in
a star schema is stored in the same table. (Laberge, 2011)

Designing a Cooking Data Mart

Business Need: Restaurants need to analyse statistics from the cooking automation system.
There is no cooking database, so everything has to be logged to comma-Delimited text files. The data
mart must be designed and built as a repository for this information.

Foundation and Feedback
measures needed by decision
Makers

What facts are available in the
OLTP Data

Counts
- No of Items purchased
- No of Items Ordered
- No of Items Shipped
- No of Items returned

Monetary Amounts
- Cost of ingredients / Products
- Value of Sale
- Operational Expenses
- Labour Expenses \

\ -No of calls to customer service

Time Periods
- No of minutes required to cook a meal
- No of minutes required to fill an Order

Designing data marts (Larson, 2009)
Required measures for Cooking
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Number of accepted products Reject Flag
Number of rejected products Reject Flag
Elapsed Minutes for cooking NOT AVAILABLE

Finalized measures for Cooking

Measure OLTP Fields Data Type Formula
Number of accepted products Reject Flag INT Count when reject flag is false
Number of rejected products Reject Flag INT Count when reject flag is true
Elapsed Minutes for cooking Start of Cooking date & Decimal (6,2) DATEDIFF (mi, [Start of cooking
time, End of Cooking date & date & time], [End of cooking
time date & time])

Required dimensions for the cooking Data mart

Dimension OLTP Fields

Product Product

Product Subtype Not available

Product Type Not available

Batch Batch

Chef Chef

Ingredients Not available

Country Not available

Day Start of cooking date and time
Month Start of cooking date and time
Quarter Start of cooking date and time
Year Start of cooking date and time

Finalized dimensions and hierarchies for the cooking data mart

Dimension OLTP Fields Data Type Parent Dimension
Product Product INT Product Subtype
Product Subtype Not available INT Product Type
Product Type Not available INT None
Batch Batch INT None
Chef Chef INT None
Ingredients Accounting System.Ingredients Nvarchar(30) None
Country Accounting System.Country Nchar(10) None
Day Start of cooking date and time INT Month
Month Start of cooking date and time INT Quarter
Quarter Start of cooking date and time INT Year
Year Start of cooking date and time INT None

The Cooking data mart schema with measures in a Fact table
CookingFact

Field Name Data Type
AcceptedProducts INT
RejectedProducts INT
ElapsedTimeForCooking Decimal(6,2)
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The Cooking data mart schema with dimension tables added

ManufacturingFact

FieldName Data Type
AcceptedProducts Int
RejectedProducts Int
ElapsedTimeForCooking Decimal(6,2)
DateOfCooking Date Time

Bl Project
DimChef
FieldName Data Type
ChefNumber(PK) Int
ChefName Nvarchar(50)
DimlIngredients
FieldName Data Type
Ingredients(PK) Nvarchar(30)
DimCountry
FieldName Data Type
CountryCode(PK) Char(10)
CountryName Nvarchar(30)

DimProduct

FieldName Data Type
ProductCode(PK) Int
ProductName Nvarchar(50)
DimProductSubType

FieldName Data Type
ProductSubTypeCode(PK) Int
ProductSubTypeName Nvarchar(50)
DimProductType

FieldName Data Type
ProductTypeCode(PK) Int
ProductTypeName Nvarchar(50)
DimBatch

FieldName Data Type
BatchNumber(PK) Int
BatchName Nvarchar(50)
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The Cooking data mart schema with hierarchies added

ManufacturingFact

Bl Project
DimChef
FieldName Data Type
ChefNumber(PK) Int
ChefName Nvarchar(50)
MenuType Nvarchar(50)
DateOfloining Nvarchar(50)

DimMenuType

FieldName Data Type
MenuType(PK) Char(10)
Ingredients decimal(6,2)
DimlIngredients

FieldName Data Type
Ingredients(PK) decimal(6,2)
DimCountry

FieldName Data Type
CountryCode(PK) Char(10)
CountryName Nvarchar(30)

FieldName Data Type
AcceptedProducts Int
RejectedProducts Int
ElapsedTimeForCooking Decimal(6,2)
DateOfCooking Date Time
DimProduct

FieldName Data Type
ProductCode (PK) Int
ProductName Nvarchar(50)
DimProductSubType

FieldName Data Type
ProductSubTypeCode(PK) Int
ProductSubTypeName Nvarchar(50)
DimProductType

FieldName Data Type
ProductTypeCode(PK) Int
ProductTypeName Nvarchar(50)
DimBatch

FieldName Data Type
BatchNumber(PK) Int
BatchName Nvarchar(50)
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The completed Cooking data mart schema
ManufacturingFact DimBatch
FieldName Data Type FieldName Data Type
AcceptedProducts Int BatchNumber(PK) Int
RejectedProducts Int BatchName Nvarchar(50)
ElapsedTimeForCooking Decimal(6,2)
DateOfCooking Date Time
ProductCode(FK) Int
BatchNumber(FK) Int
ChefNumber(FK) Int
DimChef
DimProduct FieldName Data Type
FieldName Data Type ChefNumber(PK) Int
ProductCode (PK) Int ChefName Nvarchar(50)
ProductName Nvarchar(50) MenuType Nvarchar(50)
DateOfloining Nvarchar(50)
DimProductSubType DimMenuType
FieldName Data Type FieldName Data Type
ProductSubTypeCode(PK) Int MenuType(PK) Char(10)
ProductSubTypeName Nvarchar(50) Ingredients decimal(6,2)
DimIngredients
DimProductType FieldName Data Type
FieldName Data Type Ingredients(PK) decimal(6,2)
ProductTypeCode(PK) Int
ProductTypeName Nvarchar(50)
DimCountry
FieldName Data Type
CountryCode (PK) Char(10)
CountryName Nvarchar(30)

Since our data mart is complete, it is time to turn the design into database tables. Foreign key
constraints put a strain on the database engine during data loads. Instead of foreign keys we will
depend on our ETL (Extract, Transform and Load) process in SQL Server Integration Services for
enforcing data integrity.
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Screen shots of tables in RedOnionCookingDM data mart
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Screen shots of tables in RedOnionSalesDM data mart

Bl Project

e Edt Vew FPapc Dewg  TableDeugner  Took
dreen | 5 BDEHD G 0 By
1 2EAXDE,
Ot Expheny - i x
| ot sy Y
bh.lt”-“mi Seraer 110559 - digerv\ o) .
& Deutoies

1 58 Sytem Databanes
o Dutabice Seagpthots
1§ MeMaicosyring
1§ MadbaDsde Precesiegiymen
B 1) MatSSebnlM
[ § Fed0nen Ordes Precessiog Synem
1§ Ted0ncniccounting
|§ FedDacrashinglM
13 FedOnceisledt
5 i Deataie Dugavn
3 Tabley
1 L Syuem Tables r
1 3 deelantanm
& O BaPredst
# 3 35 Proeesten
3 e Pestasant
¢ 3 #aldm récomution
£ o S See Foun
i 3 dsTerw
3 4 Vew
% 2 Seevym
= 3 Progawrabiey
# 3 Sevcy Bz
# 2 Swnge
# 2 Securty
# | tepariene
# 1] Wazettenwlonel8
# 1§ Te e

Wedow  Communty Hep

ALGAN Rndlivsce_bo Setes Pencn | i AntOnsel - x [Feseim &%
Coen Nee Lot Tpe adon 'ty ™ y &
» S " -
Sues hare woa =) v 2
Sales Persan 50 0, mesncnr{30) ') B fidaniiyl
Svles Petion 930 5L, wrtte () J (Ko} Sd-’- Fozn
Seles Paesan S0 R wite (%0 7 statanne | liree w0 ‘
Soles Petaen 0 £ s tha (50 v Decrgton
¥ R . Schersa da
Soles Pessan Teowiry  mt ) AT B
B Labe Oogren
Mertty Coburer
lock frcaishon  Table
1 Fngatar Doty Space PRIMARY
Pascwe
Tentrmage Flegon PRIMARY
Crnsre Progen e
2
B [Geseral) .
Naws) PE_Suben_Person 3
o b L
CwnTrge "
Defast Vbt 0 3ndrg
5 Table Desprer .
(Geseraly

Screen shot of Sales Person table in RedOnionSalesDM data mart
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Screen shot of tables in RedOnionAccountingDM data mart
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Screen shot of tables in RedOnionOrderProcessingDM data mart
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Populating Data Marts

For this project loading data is what takes time since there is no information we can use to populate
my databases. Some of the data can be found on the internet as examples. Where you cannot find
examples, writing SQL queries might save time otherwise it takes a lot of time.

We can use Integration Services to cleanse data and load it into our data marts.

Screen shot for data flow to load the Cooking fact table
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If there are any errors they are written to a text file named CookiInfoErrors.txt located on the
desktop.

A screen shot for data flow to load the Inventory fact table
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Analysing Cube Content

Cubism - Measures and Dimensions
Business need: To perform multidimensional analysis on the information in the Cooking data mart,
we now need to create an OLAP cube on top of an existing data mart.

The Data Source View for the RedOnionCookingDM data source view

o S b
Pl BSt Yen Frapc B Debag Fome  Dstabeis DataSechWew  Tosk  Wiidew ey
Fe i AR - P Devwopoms » 539 30 ) i3
5 e Ovion Couiing DMOve [Designl” St Pags | v x [SERSE -2 X
= 2 - )
E A =Pe X" I COME
H L hedOmend cokimg (1M
= N Ot A1 5 L Deta Sercas
L < s S s3» Aot Diven Conborg DM b
IV o 2 Dt Sonnce Voo
e o1 Rt Dt Comorgy DNy
& Con
| 2 Dot o Dovmricen
I Ly S P — T 3 Miruag Ssucteim
- N1 e
S Dwoe o1 (== i o Fobes
¢ 1V o |  —  Aiteree
T Owere 3 Macatarasee
1 i
v o Cowgra el 3 ey
o Gmwe -
o Domaen o Camagbes
2 it 7 GwadWCaning j
2] DeComry g e — Trrwho TEN
* ] Dedgenos Srvepmer e o .
- oy - ‘ e oms ‘ Diw Bt Crmbberns Ty Ctifiat o
P = b Bl
i 3] Deeveduitbtre e 3 |
2] OwPyederT e .
T imerorfat Descrgtion
o Procxct ' =
7] $romersm
b s
T Seken_irturvaten [resesmr— o 3 Bwidas 3 Oemodaciutim S BOtve
2 Seen Parnn | T Bobrmte e ] e % § PR
3 2] T mswnbach e R Pt panse.
B SewOtareste it poCabn Sy
S Graewor p—
| Rreei i J e e raey
el
|
4 ] ef

2 Eaver bt

s £ :
There is no time dimension, which has to be created manually.
The cube has now been successfully completed.
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Measures
Measures provide the actual information that users of the cubes are interested in. They are the bits
of numerical data that is needed to aggregate. They come from the fields in the fact tables in the
data mart. SQL Server Analysis Services provides a number of features for managing
measures.(Biere, 2011)
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MDX is a special language designed to handle advanced formulas and mathematics required by OLAP
analysis. MDX has advanced features for navigating through the hierarchies and dimensions of OLAP
cubes. The features are not found in T-SQL.

The RedOnion Cooking DM cube with the Inventory Fact Measure group
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The red wavy line appears under the entry for Inventory Fact measure group in the Measures
window. The reason for this error notification is because we have not yet related this new measure

group to any dimensions.

36



1020818 Bl Project

Dimensions
Dimensions give cubes their true analytical power. They enable us to slice and dice the measures in
the cube until we find meaningful Bl hidden among all of the numbers.

An Attribute Relationships tab
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Business need: - We need time dimension in the RedOnionCookingDM cube to be able to perform any
meaningful analysis on the cube.

The Dimension usage tab of the RedOnionCookingDM cube
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Special features of OLAP Cubes

Deploying and Processing OLAP Cubes

We can deploy the cubes to SQL Server Analysis Service databases, before we can begin to query
aggregates from cubes. Special features available in OLAP cubes will be become available after
deployment.

The

T

Deploying Database page of the Analysis Services Deployment Wizard

Deployment Complcte
The deployment process (s complete,

Deployment has been succasafully finished.
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The SQL Server Management studio executes the script and creates the RedOnionsalesDM Analysis

database.
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Key Performance Indicators (KPI)
Key Performance Indicators represents performance measures against strategic objectives. For
example:

Customer Performance Metrics for customer satisfaction, customer retention, customer
loyalty, speed and accuracy of issue resolution.

Sales Operations New pipeline accounts and conversion of inquiries into leads.
Service Performance Delivery performance, return rates, customer complaints resolution
rates and repeat business.

Sales forecast / plan  Metrics for forecast-to-plan ratio and total closed contracts.
Inventory Levels

Profitable levels

In many instances these metrics represent critical drivers of strategic outcomes.(E. Turban, 2011a)
The goal of using Business Intelligence to develop KPI is to provide our restaurant decision makers
with the following:

1.
2.

3.
4.

Detect events — can uncover fraudulent events in say procurement

Prompt Decision Makers to take corrective action — for example substitute an ingredient
which may be out of stock from one supplier.

Analyse data in real time

Collect data about the operational processes themselves(R. Sabherwal, 2011)

In Microsoft SQL Server decision makers often monitor these key aspects of the restaurant at a
single glance. KPls are often used as part of a digital dashboard. They can be used by restaurants to:

Communicate and refine its business strategy through balanced scorecards for management
Increase visibility of the restaurant’s strategic goals

Increase morale and motivation and empower users — by giving workers the appropriate
tools to empower them to work proactively

Provide a consistent view of the business — right information to the right decision maker at
the right time.

Increase coordination of activities that contribute to the restaurant’s competiveness.(R.
Sabherwal, 2011)
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Business Need The KPI was created showing the status of the food per cent rejected as a calculated
measure.

The following MDX expression was used.
e i e e e T T e

B R I I T i e T——

IR oY - b Demepormet = 00 9 40 -
» Pt Ot € mnbtrwy 11V reme (Tiesagnl  ad Fmge -x RS- -Ex
B | R Gbe S | 9] et | @) Cactioos [P W (53 Acww [# Pertows |18 Aggregenrs |35 Permmcmves | i Trwwistors |64 rwwas e
4 = o x R B g - b SedOehmCauiiogth
flogilwalw .. 2> wrcon

los O TN - om Conlong DA 45

P —— TR (o Cete Temere Sowy
| Syrooo: Aeecne I B3 Pt Crkien Cooksng DMLAR
@ Cubser

Pt Drwon Conivwey DA ne

- . o
G e - Gage - L= D Eecham
e 1 Brws ot s
aan L2 Do Tuvensdon
Wimw BOITID | [Mmsasses T [Peswant Belested) 4] «. 0338 o Mang Fremee
Then 1 i@ Mo

g Satrehbe -
Coplepaind aduns - Badliantistingbnd o ¥ x
Seaw . sonan

Oatatur Recrmeock ngItd

2 Convwvens

8 Comwrans
1 P ey Tetsbeane Yy ovmens s b g M rrrgbnte
By St bt ARSI SANRLL, G S 204 20

{ T Steh o Purd o e
(2] 5 Ot 3 |
1 e et o U Tt P Cewws e - -
i - 9 D Dvaduyereent Lorapttont Soscomhilty
f!""" ‘!nm-! L0 Mvnangy
B epiirel §% Deee mrnrs Pregren
e - - NP Canumnn. Benwct. " L

Perspectives

In life, different objects look different to different people depending on how you look at them —
depending on your perspective. In SQL Server we can define different perspectives so that the cubes
look different depending upon the user. This means we can provide our users with what they need
and not overwhelm them with things that are not necessary.

Creating Perspectives
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Setting Security within an OLAP Cube

Perspectives are very useful for organizing Restaurant information in a cube, but it does not limit
access to only those items. To secure portions of the cube from unwanted access we need to define
security roles for the users.

Defining security roles permits or restricts access to items within a cube, measures, dimensional
members and dimensions. Users can be prevented from doing certain administrative tasks like
viewing or processing cubes and structures. These roles are associated with Windows logins and
Windows groups. (Larson, 2009)

Data Mining

The data that the restaurant has is its life history. It contains information from where the restaurant
is coming from. It will also provide clues on where the restaurant is going to. Trying to make sense of
all the data is where data mining comes in.

Data mining is defined as “ the use of a complex mathematical algorithm to sift through data to
identify patterns, correlations, and clustering within the data”(Larson, 2009)

Regression

Our restaurant food or drinks may be seasonal, or with peaks when they are football matches. The
regression algorithm analysis discovers these peaks while analysing sales figures from the past and
then continues those trends when predicting future sales.

Segmentation

If groups of companies normally book their Christmas parties with us, an analyst may look at the
most profitable group for the restaurant. Using this information this group of companies might then
become the focus of our sales and marketing efforts.

Sequence analysis can be applied to events occurring in a sequence. If customers buy products in an
certain sequence we can then predict which products can be bought next.

With data mining we can determine with confidence what the present trends are. We can make
intelligent decisions based on these trends.
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Layer 3

PLAFSTH M

Laywer 2

Wt dimensional Database

MDDB

Architecture of OLAM (On line Analytical Mining)(Dataminingtools, 2009)

Defining a Data Mining Model

Business Need Restaurant marketing department would like to do a targeted mailing promotion to
customers with 2 children at home. The marketing department does not have a list of customers
without children. It has a list of 5000 customers with number of cars owned, Marital status and
whether their property is rented or not.
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Creating a Data mining Model (please refer to screen shots in appendix for more information)
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Let us suppose Red Onion purchases a mailing list with 100 000 names. Fixed costs are £5000.
Variable cost £3 and on average the return per individual is £15.

We can create a profit chart
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From the mining model prediction diagram RedOnion Will make about £360000 in profit after the
cost of mailing. Mailing to more people does not significantly improve our chances of getting sales,
although there is any increase in costs. After this point, the expected profit is expected to go down.
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Classification Matrix

Obviously, we do not expect perfect prediction results from the mining models. The Classification
matrix will let us view what mistakes our models have made.
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Cross Validation

This is a tool to compare the accuracy of several mining models within the mining structure.

Creating a Singleton Query
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The model predicts, for someone who is a homeowner, not married and owns 2 cars will most likely
have 2 children at home.

Creating a Prediction Join Query using the Mining Model Prediction

Framct Bl Debug  Outdess Mg Mosd  Teck  Wiasse  bey
P Devwnpoo » ‘,3;7.]._;.;

N Cedtiasen Oh Mamodown Dot Jiat Page | o x SRt -3
£ B Wy Thuchee | A WegModeh | J Mg Moret Ve | Mg Actorety vt | Mg M Presichos =2 o’ 2
2 - R 2 : > - o} PedOrertamit e .
S R o Cubes
| e Okdan AL Casmmer _Nare amrem [ Carry Paet_Cooe . - FedOverisn cude
) WOLE-y Castumer o [Ivevn £ Corersne
2 -y & G P [ Bectesten Wl 12 Tredm
3 S 1 fm Brccher 3543 Dvarwwn Larw e Snebearns woary t ‘h:’::"::“
b 4 Minewe 3 e e 13 Papder St Cadfwet Sebetywe acamr l_' Prossscades
Ve £ e Dhbbees 29 WA el Wetbetyne AT 12 Seles Farcon. cin
Towy K Arenary 233 Wk Tt —ctergme Ay |2 Easturaet sm
2 Ry 1ML Ovwen Dy taruz TSP oo 1 Mg 2rscum
3 S 3% Wy St ] Sectrarme AT A, Umafiason-Oniden M Hommdnm
Asmere CPew! I3 Ptk Cy Pefod Sechrtrwr WSt 2 Ao
A B e o 2T Wasarh TV Pl Seibebiwe [ g > Aoerrbhe
W § Pear W) b her nud et srme e 2 Macdhavoun . ’ 2
b A ] Avtary 128 Waw ey [ ctettes ALy e L R
vt ) Mader 0 Tt b Bactard Szbestwe s gl Sevw; A
st M Yewt 3 tagrvew Bl Bafwe Syeketywe Gy Bubbats': RedOrintiehali
2 wodn T T Wb War et weebotsne AL b} Comrese
P NS w01 T -t -y AR
] s \ b 200 Measarne it tarsz Metsarue ot
3 ey N S 3 A st tazve Seetearme o
Awaer D Mo 31 T A repee Sertotrvr woare
Do & Swper 4 ey Y L eibebpme A
i e L T L R LY P red Wl arwe AR ~
2 ek ¥ vew TAT2 Aechoe B D Sectedtus s e
3 Nt 2 A zoment 1= 2995 tacyars Srbesgme woas |
b | Yty | New 0 ‘my @ Catwe Syrbrtywe A
2 e ) Pomeaty L2 Semewe 4 todivd methoddne wars . 0 Urpdoprere Corphenad Yecconhdy
B Quvommtio cnivun 9 it e bt - | S 3, Dot regen
Peaty
e

The marketing department can see households with the number of children at home in the first

column.
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A (Data Mining Extensions) DMX prediction join query

SELECT
t.[Customer Name],
t.[Address],
t.[City],
t. [County],
t.[Post Code]

From

[Decision Trees-Children At Home]
PREDICTION JOIN
OPENQUERY ( [Red Onion Cooking DM],
'SELECT
[Customer Name],
[Address],
[City],
[County],
[Post Code],
[HomeOwner],
[MaritalStatus],
[NumCarsOwned]
FRO
[dbo] . [Customer]
S t

g SIS

")
ON

[Decision Trees-Children At Home].[Home Owner]
[Decision Trees-Children At Home].[Marital Status

AND

[Decision Trees-Children At Home]. [Num Cars Owned]

WHERE

[Decision Trees-Children At Home].[Num Children At Home]

[HomeOwner] AND
t.[MaritalStatus]

Bl Project

t. [NumCarsOwned]

With these DMX queries, you can write queries in SQL Server Management

Studio against the mining models without the graphical interface.

Security

needs to be set appropriately so that power users do not damage accidently

or maliciously.
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Delivering BI with Reporting Services

After creating a report, it can then be sent to the user through the Report Manager website. It may
be sent in response to a web service request that came from a program. It can also be emailed to a
user who has subscribed to the service.

Report Manager Website

Users can request reports from the report server through the Report Manager Website. Users can
search for the reports they want from the Report Manager Website. Report Manager can set
security roles for each report. Security roles control which folders and reports can be viewed by the
user.

Reports in Report Manager are always displayed as HTML (Hypertext Mark-up Language). Users can
then export it into any other available format.

Web Service Interface

Reports can also be delivered to other software applications. This is done through a series of web
services. A program calls for a report and a completed report is returned to the program that
originated the request as a response to the web service request.

ReportServer

&
v

<.
<

=

o
S
Flat Files,

OLE DB,
0DBC

/

S

z
2

(]
Sojeye) yoday
ejeq Sunsoday

sQL, As,
: DB2, Oracle,
. y Teradata, etc.

RS Scale Out Deployment

o’ ‘/x

Clients

Reporting Services Scale Out Architecture (Lee, 2008)

The default URL for the Reporting Manager is as follows, where MyComputerName is the name of
the computer hosting Reporting Services.

http://MyComputerName/reports

Deploying the model

On entering the following URL on the browser of choice, http://Algam/ReportServer you can view
where the model was deployed. You can also launch the Report Builder without first going to the

Report Manager by using this URL
http://Algam/ReportServer/ReportBuilder/ReportBuilder.application
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Securing the Model
The Model Item Security page provides a way to make security role assignments at a more granular

level. On this page you can assign read permissions for individual entities or attributes to individual
Users or groups.
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Cleaning Up the Report Model
There are a number of refinements that still have to be done to the model by hand before the users
can retrieve the reports.
e Remove unwanted attributes
Remove numerical aggregates that do not make sense
Rename entities if necessary
Clean up the Lookup folder
Use folders to organize roles, entities and attributes
Rearrange attribute, role and entity order
Manually create calculated attributes
Add meaningful descriptions
Create perspectives

Using Reporting services without the Report Manager

For some unknown reason | could not have SharePoint or Web Developer run on my Windows 7
home edition without any problems. Some files are missing and some cannot install properly
without uninstalling SQL Server and Visual Studio first.

Report Building
Users can use Report Builder to build reports. The Report Builder screen shots look like the
following.

5 TR AR M G K S At -
- ~— et — -

= . - Sl s - .
>

X

W Ontsst =2 Poagrmn Sardw St Loy

For some unknown reason the Front-End web form could not come out on the project computer.
The following web form was then done on other computer, just to show how it was going to come
out.

The reports are deployed on a web site which does not look very good, that is why | wanted the
other form.
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Design a query

Fumt # @ty 92 sperrby e dits pons mst Aoew the et seuste

BemaaTen L impen !

Detatuve ww Sebectuct fubty
L Tatae

3 Cesnghas

3 lattamw

23 Cwstatin

2 Cenine

3 Owalaunty

1 Cwdagrrdenny

.

I Seena

T tewnenndSartne

I Semetation

3 tvestantart

3 meosr

3 Newwtnn " Rednromee

3 asOeeeritey Lopied (Besy

3 Artavewt

Y r—. Pt e L L Patamin
1w tee
T ™ Qurtower
T P Precat

T ™ Premeten
T N twnt Pavan
T M Rectasnand
1 Sahsc_n Praren

T vaice_scows Tac
1 Tiwmipan Crarges
2 SIemm

Microsoft Excel

Most decision makers are quite comfortable with applications in Excel. Business Intelligence
information can be incorporated and manipulated in MS Excel. You can do this with Pivot tables and
Pivot Charts.

Creating an Excel Pivot Table
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A “Create Pivot Table” Dialog box
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An Empty pivot Chart
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Sales per Restaurant
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Improvements
To enable all the users to design their own reports in a familiar environment, the next project would
be better if designed straight from data warehouse not from data marts.

Windows 7 Home edition, operating system was not the best choice to implement this project. The
reports would have been better looking if the operating system was Microsoft Windows Server 2008
Enterprise Edition. With this operating system you can install the latest Microsoft Web Developer
2012 and Microsoft SharePoint 2012.

Overall Evaluation

Overall the Project went well, and the reports would give a business decision maker an edge over
the competitors. It provides accurate information when needed and a real time view of the
Restaurant performance. Such information is a must for all types of decisions, for strategic planning
and survival. Some of the Business values of Bl analytical applications are as follows:

e Personalizing customer relationships for higher satisfaction and retention.

e Targeting customers based on their need to increase their loyalty to the restaurants’ product
lines.

e Increasing campaign profitability by focusing on the most likely to buy

e Make individual business interaction decisions based on the overall profitability of the
customers.

e Quickly determine fraud and take immediate action to minimize costs

e Preventing loss of high value customers and letting go of lower value customers

e Interacting with customers based on their preference and the need to manage costs.(E.
Turban, 2011a)
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2nd Survey Results

Response Summary

Bl Project

Total Startod Survey: 24
Total Comploted Survey: 24 (100%)

PAGE 1

1 Do you design your own dashboards?

You, The Rostaurant doos
You, Somoeone designs for us

You, | design them myself

No, We do not

Other

50% of the people surveyed design their own dashboards

2 Which emerging technologles will help achleve groatar succoss?

& Cronte Chant ¢ Downlosd

Response Response
Porcent Count

10.7% 4

A7 5% 9

50.0% 12

10.7% 4

0.0% 0

Other (pleans apecity) 0

anaswered question 24

nkipped question 0

@ Croate Chat & Download

Wab based Bl tools

Dashboards

Scorecardns

Search.enabled Bl (Google Interface 1o BI)
MS Omce anables

Predictive analyuis

Integration with Moblle devices

Other

Response Response
Percent Count

an.0% ]

A7.5% 0

8.3 2

54,2 12

41 7% 10

75.0% L]

02 6% 15

0.0% o

Other (please specify) o

anawered queston 24

nkippod question o

75% of the people surveyed believe predicative analysis technologies will achieve greater success

with Business Intelligence projects.
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A For how many years has your Bl deployment been avallable? & Cronte Chart ¥ Downlong
Reaponse Response
Parcent Count
0 L A4.3% 1
1 W 12.0% a
2 Ml 21.7% 5
3 A 261% 6
a4 ] 21.7% 8
6 - B.7% 2
o [ 4.2% 1

The majority of Bl projects of our respondents are less than five years old.

4. How do you rate MS Excel as an OLAP View & Croute Chart W Downloaa

Response Responsa

Parcent Count
Excallant ] 26 1% 6
Good S — 60.9% 14
Average A—} 13.0% 3
Falr 0.0% (8]
Poor 0.0% 0
answaered guestion 23
skipped question 1

Most people consider Microsoft Excel as a good Business Intelligence tool.
0 How do you rate dashboards and scorecards on the 1sl page 7 & Create Cnant ¥ Downiong
Renponne
L xemilent Good Aveimge i Mooy

Coum

0.0W 0.0%M

Vinunl Lighting A7 8% (8) BUO% (14) 4.2% (1) (0) (0) =L
Colour Sehame 20.8% (7) 60.7% (16) a9 “33“) S 2
Covarns the Koy Arean 41 7% (10) 5O,0% (12) saw e 90 Q6% 24
Unar Bt 20.2% (7) 00.7% (16) aam(y © ‘(';‘; 0 “'x; 24
Updated In Raal time A2 (1) 07.6% (21) nawe © ‘(‘?,“) 0 ‘:;‘,‘; 24
Rolovant and useful Information 0.0% (2) 0.2% (o) 12 ':":" 0 ‘('?:" 0 (:3'; 24
Floxibie 4 0% (1) BO.6% (1) a6 :r; o t::; 0 «:m 20
annwarad guastion i

Brippod auestion o

Most of the people surveyed believe the Dashboards Charts are quite good.
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B ANy othar Insignts or comments you wish (o provide to make the Bl initiative successiul?

Raesponse

Coum

answared question o
niipped auention za
Unfortunately no one gave any suggestions to improve the Bl initiative.
7 What bost describes your role? @ Croate Chart § Download
Responae Response
Percam Count
Corporate IT Professional —_— 16.7% -
Businass Usaer I A6.0% "
Hybrid Business (1T Parson L —— A7 8% ]
Vendor (Salon, Sorvicen, Support, 47
Dovaelopmant) L] &% L
Academic 0.0% 5}
answared guestion "
nkipped quastion o
Our sample includes mainly Business people who like computers.
BOWHICh Best dascriboan your bBusiness unit ar functional unit @ Croate Shart ¥ Download
Hesponsms Renponsms
Parcen Coum
finance ===} 0 A% o
Salon, Markating, Cuntomer Semvice | 22.09% n
Oparations A A0.09% n
Human Rasourcan L] @ 2% 1
Loginnons e 25.0% o
Purchaning =] B, 2%, 2
Other 0.0%, [A)
Adcitional Comments o
anuweared guestion 24
nhipped quention o

Most of the people in the sample are from operations

10 Privacy is respected. No Information will be shared with ard parties All survey @& Croate Chat & Downlond
results are only for this school project May we contact you In relation to this project?

Response Response

Fearcent Count
YES [ 20 8% 5
NO —_—— 79.2% 19
answered guestion 24

Most people do not want to be contacted later. That is the reason why they did not leave any
contact details.
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Conclusions and Recommendations

The Project shows how easy it is to use business Intelligence tools in SQL Server 2008. Restaurant
decision makers can use and also create powerful analysis tools to define, build, deploy and analyse
with greater efficiency and speed.

The complexity and mystery surrounding data enterprise-wide reporting, data mining, warehousing,
and integration of those items with business line applications is eliminated. The process which used
to be a lengthy, risky and expensive venture is now manageable.

Many small and midsize restaurants would never dream of creating data ware houses, data marts or
using OLAP cubes or data mining. These restaurants stand to gain a lot if they would implement the
steps in this project. If the business projects are implemented carefully with users in mind, they can
benefit from these projects.

Big restaurants can also implement Bl with an incremental approach. This approach can lead to
much higher success. SQL Server 2008 allows for an iterative style without the all-or-nothing
approach of the past. It will enable you to get more than expected, in less time and with less money
than budgeted.

Academic context and value of Project (please also refer to the Interim report)

The Business environment keeps on changing and is becoming more and more complex. Small and
medium size restaurants are constantly under pressure to respond quickly to changing conditions.
They are also required to be innovative in the way they operate. Such activities require that
restaurants be agile and make frequent and quick tactical, strategic and operational decisions.
Making such decisions requires relevant information, data and knowledge. Processing these, to
make the needed decisions quickly and on real time requires some IT support. (E. Turban, 2011b)

This project is about using Business Intelligence as computerized support. This Business Intelligence
Project requires knowledge from all Business Information System subjects. (For example aligning
Business Intelligence with Business Strategy, involving decision makers in the design, Regression
analysis, writing scripts and so on)

| will not be surprised if Business Intelligence will be a module taught on its own after learning the
other modules.
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Appendix A: The Project Poster

Business Intelligence for New Restaurants’ Decision Markers
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Appendix B: The Project Questionnaires
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1st

O

1. How do you currently use Business Intelligence?

Other (pleaxws specify)

Survey

1 I Edit Quention l v II Agd Quastion Logle ” Move H Diwnlete ]

W rely on infarmation fram analysts who use Bl tools directly
We access pra-built reports and analyses

Wa create aur own reports & analyses

Wae do not use Bl at all

Othear

Q2 | EoitGuestion | » || Add Question Logio || Move || Delets |

I
[
[
I
[
[
I
I
I
I
I

(8

. Which Business Intelligence (B1) Vendor do you use?
1M Cognon
MicroStrategy
SAP
Actuate
BAS
Mictosoft Dynamics
Fantaho
LogiXML
Infurmmtion Bullders
Orncle
JaspoerEon
Othwr

Mhet (plaane specity)

Q| wanauesion | w || aoaauesion Lagio || moye || Beee |

3
|

. How do you define the success or fallure for your Bl deployment (Select all that apply ?)
Hoturm on investment
U parcwption that s mission criticul
Hupport of key sinke holders
HNumber af defined users
Parcantage of active users
Cont wuvings
Imiproved businsss paformanoes

Bottar soceas to datn

Addditionml Cammunts

Qa4 | Eanauestion | v || Mave || Deiste |

4, When considering employeesa that currently have access to a Bl tool versus should have
access to a Bl tool, how would you break this down by Job type?

Current % Should %
Managers |
Finanolal analysts [
Flald Staff |
Customers |
Suppliars [
Other [

\
[
[
\
[
\

Other (ploaswe specify)
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6. How do you rate the following In terms of Importance ?

Extramuly Modarataly
Important Viety Impoartant. Important
How succansful da

you consider your | | (o] (]
currant Bl deploymant
How much has B1
cantributed to your
company's
patformance

Bl program has baen
wall managed

Stakeholders

ovangelize the (- (] (5]
uffective use of BI

Bl projects are aligned

with Company () () ()
business unit goals
Data quality — Clean y
datm - T -
Appropriate & sffective
o1 tools

Incorporation af B into
oparational processes
Raliability of BI
nyntem -
Fant quury response
time

I wystam s

Gantinuausly impraveed L - |
(e & tonls)

Dt warehouss
updatons are raaltime
Quality & exportine of
internml 1 wtaff
Qumlity & wxpertise of
wadhmrnal consulinnis

6. What aspects of your Bl deployment have been most successful? (Select all that apply)

Btandard. fixad reparts

Ad hoe query snd repanting taals

LA trattidimsnmionsl snmbysin with el down and doll sorans)
Micrasoft Office Integration (Excal. PowaerPaint)

Dushbourds

Premclictive mnslytion

I

I

I

|

|

[

| Custom bullt solutions

| Ml FPanal

| Rupars distnbuted through somil
| fooreoards

| B embedded in aparational taske
| Cthw

Othmr (plomne speaity)

Q7 | ponausston | w || Acs Guestion Logio || Move || Delete |
7. How would you describe the front.end Bl tools?

| W mostly custom duvelop our awn B front snds

an | gan aumstion | v || Ads ausstion Leate || Move || Guiem |

and strateglc scorecards)?

| Boparate initintives

| Closely ralatad but separate projects and peaple address thoae noeds
| Onw initimtive with swolutions provided vie the seme group

Additional Cammaents

Slightly Important

| Wa une multiple maodules (query. raparting. QLAY primary from s single vendor
| Wa use multiple modules (guery. reporting. OLAF) primary from multiple vendors

| Upgrade o Add More Guestions || it Fage Hee |

Not at all
Important

8. How does your Company view Bl (data warehousing, query, reporting, analysis &
dashboards) and performance management (budgeting, planning, financial consolidation,

Bl Project
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QO | wan Guestion | v || Mave || D

9. Any other insights or commaents you wish to provide on why your Bl is succeading or
falling?

Q10 | mat ayssion | w || Move || Deiwie |

10, Ploase provide your organisations’' annual revenue, number of employees and contact
detalls

FAVeYOnkay.com

™ SurveyMonkey-

Home

You buss » DA gcoout | TE rerscwes Pre enits Of & BADIC accuutt srsd gul untes

2 S HUrs ugagtude Some

Market Research - Product Tempiate . .

Vi Smmary Dot Rupon =] IR

Browse Responsess

Pusgs Survey  COMCE ROS0oRtes  Anmyis Axsuts

1)

Filter Responces WSE IRNESE 1Ses
Crosstan Mesponses o

Dowrioad Respanses s Frenl Mests Jump T 2 08 .

Share Responses

Reapanse Typw: Colacior Bt Reapones | Owiwte
Naormal Mesponse Cups TR _Survesy
“Aan Lne)
Custom Vanee
-ty
Ruspunse JtaiTes MNospoooe Modfied.
Montas *ord 2 2012 5:38 28 P Mondas, Apcs 23013 B 24237 PM

1. How do you currently use Business Intelligence”

W Ueidla DU cmib MeDOME & Wnavies

2 ch B ir gence (B8) Vendor do you use?
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2nd Survei

Q1 [Edtaueston | v || AdoquestonLoaic | Move || Detete |
1. Do you design your own dashboards?

|7 Yes. The Restaurant does

|7 Yes, Someone designs far us

|7 ves. | design them mysaelf
r_J No. We do not

|7 Other

Other (please specify)

Q2 | eanauestion | v || Add Queston Logie || Move || Delete |

2. Which emerging technologies will help achleve greater success?
| web based Bl tools

Dashboards

Scorecards

Search-anabled Bl (Google intarface to BI)

MS Office enables

Pradictive analysis

 Integration with Mobile devices

| Other

Other (please specity)

ujuinininin
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Q3 | Edit Question | v || Add Question Logic || Move || Delete |

3. For how many years has your Bl deployment been available?

[=]

| Upgrade to Add More Questions || Split Page Here

Q4 | Edit Question | v || Add Question Logic || Move || Delete |

4. How do you rate M3 Excel as an OLAP View

I_ Excellent l_ Good I_ Average I_ Fair

Q5 | Edit Question | v || Move || Delete |

5. How do you rate dashboards and scorecards on the 1st page ?
Excellent Good Average

Visual Lighting K
Colour Scheme () (] )
Covers the key Areas L) (J (D
User-Built () (] (B
Updated in Real time L) K LJ

Relevant and useful — — —
Information o o o

Flexible CJ LJ LJ

Q6 | Egit Quastion | w || Move || Delata |

successful?

Uparade to Add More Gueations || Bplit fage Here

Q7 | wain Guestian | w || Add Guestion Loals || Move || Geiete |
7. What best describes your role?

Corporate IT Professional

Fusiness User

I

|

| Hybrd Business / 1T Person

| Vendor (Sales. Sevices, Support, Development)
|

Acadamic

l_ Poor

6. Any other Insights or comments you wish to provide to make the Bl Iinitiative

Bl Project
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Qy | Edit Questian l v || Add Question Logla H Move H Deloto |
8. Which best describes your business unit or functional unit

Finance

Sales, Markating. Customaer Saervice
Oparations

Human Resources

Logistics

Furchasing

Other

Additional Commants

Q9 | gdit Question I v H Mave || Dalate |

9, Please provide your contact detalls?

| upgrade to Aad More Questions || spint Fage Here

Q10 I Edit Quastion I v H Add Question Lagic || Move H Delote |

Bl Project

10. Privacy is respected. No Information will be shared with 3rd parties. All survey results
are only for this school project. May we contact you in relation to this project?

() YES
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Aim and Objectives
By using Microsoft SQL Server 2008 R2;

e To efficiently create tools that help in making effective Restaurant Business decision
making.

e To demonstrate and make use of Data Mining techniques to find and present data
patterns and behaviour.

e To design and create an automated process to check data integrity, clean data and move
it on time into a Business Intelligence warehouse. ( For more details, please refer to
project proposal)

Introduction

Business Intelligence as a term was first used by the Gartner group in the mid-1990s. However as a
concept it has its roots in (MIS) Management Information System reporting systems of the 1970s. By
2005 Business intelligence systems started to include artificial intelligence (Al) capabilities as well as
very powerful analytical capabilities. [2]

The architecture of Bl includes 4 main components, data warehouses (source data), business
analytics (collection of tools for mining, manipulating and analysing data), Business Performance
Management —BPM (for monitoring and analysing performance) and User Interface (dashboard). [2]

Current Business Intelligence Situation

For small to midsize business owner data warehouse is often incomplete or non-existent. The result
is a lack of business intelligence. Decisions are often made on gut feelings. This is one of the major
factors of business failure. Instead of gut feelings, this report will show you decision making tools to
use.

The optimal Bl model would integrate Accounting, CRM and Human Resources into one database.
Owners of smaller independent business all too often work in the business instead of working on the
business.

The success of business is driven by how you measure Key Performance Indicators (KPIs). With KPI’s,
the business success is planned and without KPlIs, failure often comes as a surprise. For example, in
Restaurants, customers are very important, so it is critical to measure the following KPls, Customer
Retention, Customer Referrals, Customer Acquisition, market-share, customer satisfaction and
loyalty.

The implementation of a (BI) business intelligence system is a complex undertaking which requires
considerable resources. The business intelligence market appears vibrant and the importance of BI
system is now more widely accepted. However there are no studies of restaurant Bl. [10]

Not only will this project contribute to the academic literature on this topic but it will also benefit
organisations in several different ways as well.

Why Business Intelligence is important to Restaurants

Business Intelligence gathers real-time or near real-time data. Bl reports will allow employees to
effectively respond to challenges and opportunities. Business can then reduce costs and slow /
increase production in response to sales and market conditions. [1] If for example, certain foods or
drinks are consumed during certain days when there is a particular sport on TV, then it would make
sense to increase their stocks during these games.
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Restaurants should embrace continuous innovation and improvements while leveraging three basic
approaches to business intelligence, deciphering what has happened, impacting the organisations’
here and now and creating the organisations new future. [5]

With effective BI, restaurants can not only reduce costs, but get real-time information to the right
employees faster, find profitable customers, help track key metrics and rapidly analyse data. [7]

Restaurants can improve operational efficiencies, which can include time-to-process-order, time-to-
wait-to-be-served and customer complaints. Business Intelligence can help and guide in decision-
making by keeping the products and services competitive.

Fig 001: Consolidating Bl Systems [9]
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Reasons for choosing Microsoft SQL Server
Microsoft SQL Server, Excel , Visio ,Report builder, Power Pivot and Microsoft SharePoint, all give

tools to visualise and analyse data and make it come alive. Microsoft Bl was named the industry
leader by Gartner in the Bl Platforms Magic quadrant. In general Microsoft is offering customers low-
cost-bundling.

With little training some staff members will be able to use these tools to create and design reports /
views of the data. They can then publish them using SharePoint so that other staff members can see

them when they are required. Centralised reports help cut down waste.

With large volumes of data to analyse, you can use an Excel add-in called Power Pivot. It connects to
SQL Server to analyse and join multiple tables of data. This applies even to different data sources.
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For analysing the performance and trends in an organisation SQL Server Analysis Services is the best
in terms of power-to-price ratio. [6]

Microsoft Business Intelligence is an obvious choice for companies already operating in a Microsoft
environment, by extending capabilities to gain more value on a more powerful platform. You will
then realise powerful synergies with offer Microsoft applications.

Business solutions from Microsoft offer best value, complete integration and pervasive deployment
to deliver the most cost effective than competitive solutions. They offer lower support,
maintenance, and training costs. Companies need solutions that are easy to use and implement.
Microsoft Bl is accessible to all employees. When more employers make informed decisions the
productivity of the workforce rises. [7]

Most organisations use (SSIS) SQL Server Integration Services to move data between
PerformancePoint Server and source systems. Microsoft Office Excel 2007 is the most commonly
used Bl tool today. It provides all the functionality to create spread sheets, analyse data and share
information. Many companies around the world use office excel to identity trends and analyse
business results. [7]
Fig 002: Microsoft Bl stack Implementation [3]
eDynamic
Microsoft BI Stack Implementation

Data Data Data Data Data
Sources Preparation Storage Analysis Access
SQL Server
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- MS Office

Trarsactcn 08

Departmental 0S8

Sharcefort
- MS Offke

Literature Review
Business Intelligence: The process of gathering information in the field of business; the process of
turning data into information and item into knowledge. (Gartner)

Business intelligence is very important in business decision making and yet very few Restaurants use
it. Big Restaurant chains can get one of the big Business Intelligence vendors to install the software
for them. That is why | have chosen to do a project to involve new restaurant Bl business.

Research on small restaurants’ business Bl does not exist. According Gartner, Bl is used aggressively
by just 15-20% of business users. Most business users feel Bl tools are hard to use.

The project will try to make Bl tools easy to use. Users who want to customize reports will also find it
easy to do and the whole project will be done with a user perspective in mind. In order to encourage
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rapid massive adoption, serious attention will be given to dashboard designs. Digital dashboards are
popular Bl tools in Restaurant because they are visual, hands-free and easy to read.

Critical Success Factors of Bl Implementation

The critical success factors of the restaurant depend on what the restaurant really needs. If you
know the business needs then you know the factors. If you are new to the business you need to look
at the other businesses, like yours. You look outward to other players in the industry to see what
they have done with similar tools. In General, learn from their mistakes. In this project there will be a
survey to find out what restaurant staff really want or expect from a Business Intelligence system.

Bl can have complicated ETL functionality. In designing this system, common and practical features
will be used. Results from the survey will help us find out the simple and most cost-effective features
needed.

Since the project is for a new owner of a new restaurant, adoption by top management is not an
issue. Proper training will need to be given to workers, so that they can take it up as their own.
Employees need to take pride in owning a Bl system in their company. [10]

Restaurant Business Intelligence future trends

Pre-Packaged solutions

“Strategy-Driven” software will definitely emerge to cover business processes; whether
performance-based, predictive of future trends, optimising transactions or monitoring goals. Instead
of restaurants having to get several software packages for a Bl solution, the trend will be that they
will be integrated data solutions.

New technology

Making use of new technology like Complex Event Processing, that uses algorithms to make
decisions quickly. This will reduce reaction times for reporting and predictive analytics. The challenge
of Bl solutions has always been waiting for huge amounts of data to be analysed.

Data Governance
The focus is getting correct and accurate data before organizational changes are implemented.
Garbage-in, garbage-out; software is only as good as its data.

Combining Warehousing and Operational Systems
Instead of simply generating reports and simple queries, the new system will focus on decision
making, even automatic decision making.

Powerful Excel
Microsoft Excel will continue to be prominently used by companies and home-users. It will provide
new analytic and charting options at lightening speeds.

Integration of Data
New technologies to not only store data but to instantaneously process it, decipher and integrate
the information back into applications.

Semantic Technologies
Dealing with unstructured data in a more effective and efficient way. Content monitoring, advanced
classification and filtering allow data and content to be normalized.
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Open-Source
There may still be a limited market for open-source Bl. Those open-source solutions will be used
together with closed—source applications.

There are other trends which have not been mentioned, like Data Virtualization which do not have a
direct impact on small restaurant businesses. In general the future of Bl solutions will be focusing on
predictive analysis, data integration and cost-effective solutions for organisations of every size. [1]

Conclusion

The Bl field in industry and research is vibrant today. As computer memory becomes cheaper,
hardware technology advances data acquisition is becoming cheaper and massive. Unstructured
data is being exploited to add as another source of data.

At the same time as cloud data services are take root and more people are taking up next-
generation mobile devices there will be more rapid changes in Bl back-end architecture. With these
changes they will be ample opportunities and technical challenges for Bl software ahead, to shape
and reshape the landscape. [8]
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Appendix D: project Proposal

AY11/12, Semester 2

Bl Project

Student Number

1020818

Student Name

Allen Gapara

Degree Course

Business Information Systems

Supervisor Name

Dr. Paul Sant

Title of Project

Business Intelligence for New Restaurants’ Decision
Makers

Description of your artefact

= The project demonstrates the use of Data Mining
techniques to find and present data patterns and
behaviour.

= |t uses OLAP (Online Transaction processing)
features, KPI (key performance indicators), MDX
(Multidimensional expression), UDM (Unified
Dimensional Model), queries and scripts to slice,
dice and summarize information.

= Design and create an automated process to check
data integrity, clean data and move it on time into
a Business Intelligence warehouse.

= The Extract, Transform and load (ETL) processes
extract data to copy from OLTPs and cleanse it
before loading it into a Data Mart.

= Creating and setting security roles within an OLAP
cube by using MDX expressions.

=  To create a website of the restaurant.

= KPIs are used as part of a concept of Digital
Dashboards.

=  Analysis services project to create OLAP structures.

= Use Reporting services and Accelerators to deliver
information to decision makers in the
organisation.

= There will be 2 surveys about Bl software.

= Use Microsoft Office 2010 as a Data Mining tool.

= Use MS Excel 2010 as an OLAP cube client.

= The Business Intelligence tools in SQL Server 2008
offers tremendous capabilities to create powerful
analysis tools.

81



1020818

Bl Project

What methodology (structured
process) will you be following
to realise your artefact?

Microsoft Solutions Framework Agile:

It is particularly suited for Bl projects for three reasons:

=  Scoping challenges

= Need to provide vertical & context specific
approach for stakeholders. This will enable them
to see what Business Intelligence can or will do for
their restaurant.

= Because of mainly their inherent agility.

How does your project relate to
your degree course and build
upon the units/knowledge you
have studied/acquired

The Project uses knowledge & skills from all the
subjects. In brief it covers:

Data Modelling: - Data mining is a core part of
Business Intelligence solutions.

Business Data Analysis: - Using statistics to analyse
data.

Financial Analysis: Using Managerial Accounting
techniques for decision making.

Project Management: Methodologies used in working
in projects.

Applied Programming: Learning programming
languages.

Marketing: Working on the project with a user
perspective.

Computer Security: Making sure the database and
websites are secure.

MIS: Using IT to gain a competitive advantage.

Resources

= Microsoft SQL server 2008 Enterprise

= Microsoft Office 2010 Professional

= Microsoft Visual Studio 2008

= Microsoft Office SharePoint 2010 Enterprise

=  Microsoft SQL Server 2008 Report Builder 2.0

= |BM SPSS 17 Statistical Analysis Software

= Microsoft SQL Server 2008 Data mining Add-ins for
Office 2010

= Microsoft Windows 7

= MDX Scripting & Queries

Have you completed &
submitted your ethics form?

Yes
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Appendix F

Defining a Data mining Model
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Microsoft Clustering: Cluster Characteristics
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Microsoft neural network: Discrimination Viewer

The Algorithm is somehow similar to other algorithms. It lets us determine the characteristics that
best predict our predictable value.
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Lift Chart with a prediction Value of 3 specified at 60%
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Creating a profit chart

Let us suppose Redonion purchases a mailing list with 100 000 names. Fixed costs are £5000.
Variable cost £3 and on average the return per individual is £15.
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From the mining model prediction diagram RedOnion Will make about £360000 in profit after the
cost of mailing. Mailing to more people does not significantly improve our chances of getting
sales, although there is any increase in costs. After this point, the expected profit is expected
to go down.
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Classification Matrix

Obviously, we do not expect perfect prediction results from the mining models. The Clasification
matrix will let us view what mistakes our models have made.
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Cross Validation

This is a tool to compare the accuracy of several mining models within the mining structure.

Creating a Singleton Query

Pl Bt Yew Frapc Bl Debag  Outlees  Maeg Modd  Teck  Wasse  Hey

- . P Devicgovam (539 30 B) 53+ 5
x WMM“[" PREVEII ™ T Sev STEX
B W thuhes [ A Wepiodeh | J, Mg Mort Ao | 1 Mg Actureir et [T Mg M B hos - k)
" B : . ) ; : o} bedOrerdamina
n-ydl=s 2 Cubes
-, - = Fedlverian cude
Srgaten Gueny it ¥ -
Mo Mudwl Conscw he L2 Toveibn
T verw Ovewr 12 Curponros dony
T My une n |2 Preductaim
PR 3 L_ Fremetconde
VA 0] v Cotree e {: gy
o e Okden Mt ¥ fo
129 Mang 2rscusm
A, Clmafyason-Onihen A Hommdmm
L s
s Amerrthe
= Macdee
Braivymvrt Fregren - Fedimierd e i -
Jowct Moo, Sevw . Algarn :
| | | Detarme - Facrerinle
- - +) Commase
o il e Pov Owe 2l
A, Ducoce TeasOd., i Tem Ovidren A Home )
@ Oone 2o 4 verwwww = V) Mertel Sens « % Mom Cary Owees « T e 4

9 Urpdoprere Carphetad Yacconhdy

Wheperen 35 Delepart Progren

90



1020818 Bl Project

2 g # Fual ke (4 &
Pl Bt Yea Frapc B Debug  Outdees  Maig Mosd  Teck  Wisse  Hey
D-wd . P Dewgoen » (539 30 B i3+ 5
(hodfaaten OhShavedoow [Dedgpé Jat Page | o x lebm Futae W
B Ve Toukee | A Mg iodet | J, Mg Mot Vewer | 1 Mg Actureir Ot | M M B hos =2
- . - E 2 : o1 edOrertamine
"SR JE o Cubes
o Ok AL Ppestoes - FedOverisdn cube
S - T NI SN » 35 W S Dt ) 2 Coressae
L2 Toredn
12 Curpovtms dony
|2 Precuct s
L2 Promescondm
|2 Sakes Frcon. iw
|2 Fmstauant s
129 Maing Qrecuam
A, Clmafyasan-Oniden At Hommdmm
1 Aol
2 Amerrbhe
- Arcefeveoun

wy | R

Cvoirimrt frrgen - betmerd wni®s - i
Sevw . Adgaw
Detarme - Faotrerriale

») Comyraee

0 Urphopvere Corphesad Vucconhidy

B Qumy wmcutin ot w2\ | ivve Sicted +  Atveore 33 Desepert Brgen

The model predicts, for someone who is a homeowner, not married and owns 2 cars will most likely
have 2 children at home.
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Creating a Prediction Join Query using the Mining Model Prediction
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The marketing department only wants to see households that have (predicted) 2 children at home
and not to see the column of children.
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A (Data Mining Extensions) DMX prediction join query

SELECT
t.[Customer Name],
t.[Address],
t.[City],
t. [County],
t.[Post Code]

From

[Decision Trees-Children At Home]
PREDICTION JOIN
OPENQUERY ( [Red Onion Cooking DM],
'SELECT
[Customer Name],
[Address],
[City],
[County],
[Post Code],
[HomeOwner],
[MaritalStatus],
[NumCarsOwned]
FROM
[dbo] . [Customer]
'Yy AS t
ON

[Decision Trees-Children At Home].[Home Owner]
[Decision Trees-Children At Home].[Marital Status

AND

[Decision Trees-Children At Home]. [Num Cars Owned]

WHERE

[Decision Trees-Children At Home].[Num Children At

With these DMX queries, you can write queries in SQL

Bl Project

[HomeOwner] AND
t.[MaritalStatus]

= t.[NumCarsOwned]
Home] =2

Server Management

Studio against the mining models without the graphical interface. Security

needs to be set appropriately so that power users do not damage accidently

or maliciously.

Creating Reports using Tablix report items and using query parameters
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Creating a report model and then deploying the model to the report server.

Business need: The need to set up an ad hoc reporting environment for the employees. The report is
to be used to implement this ad hoc reporting.
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Deploying the model

On entering the following URL on the browser of choice, http://Algam/ReportServer you can view
where the model was deployed. You can also launch the Report Builder without first going to the

Report Manager by using this URL
http://Algam/ReportServer/ReportBuilder/ReportBuilder.application
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The Cooking Data Mart Report Mode deployed to the report Server.
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Securing the Model

The Model Item Security page provides a way to make security role assignments at a more granular
level. On this page you can assign read permissions for individual entities or attributes to individual
users or groups.
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The Item Model Security page
Report Building

Users can use Report Builder to build reports. The Report Builder screen shots look like the
following.
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Creating an Excel Pivot Table

.
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Creating a Pivot Chart in Microsoft Excel

Bl Project
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A Chart of Product Sales
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Sales per Sales Person
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Appendix G: User Guide

Hardware and Software Requirements
You'll need the following hardware and software to work with the information provided in this

Project:

Microsoft Windows 7 or Microsoft Windows Server 2008 Enterprise edition or later. The
Enterprise edition of the operating system is required if you want to install the Enterprise
edition of SQL Server 2008.

Microsoft SQL Server 2008 Standard edition or later. Enterprise edition is required for using
all features discussed in this book. Installed components needed are SQL Server Analysis
Services, SQL Server Integration Services, and SQL Server Reporting Services.

SQL Server 2008 Report Builder 2.0.

Visual Studio 2008

Office SharePoint Server 2007 (Enterprise Edition or Windows SharePoint Services 3.0).
Office 2007 Professional edition or better, including Excel 2007 and Visio 2007.

SQL Server 2008 Data Mining Add-ins for Office 2007.

1.6 GHz Pentium I+ processor or faster,

1 GB of available, physical RAM.

10 GB of hard disk space for SQL Server and all samples

Video (800 by 600 or higher resolution) monitor with at least 256 colours.

CD-ROM or DVD-ROM drive.

Microsoft mouse or compatible pointing device.

The windows login details used are as follows Server Name — Algam, User: Allen, password (login
password) 07772067390. To view all reports you need to log in as administrator

Instructions for installing databases are shown below
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Installing the RedOnionCookingDM Database for use with Delivering Business Intelligence with
Microsoft SQL Server 2008

Create an Empty RedOnionCookingDM Database in SQL Server

1.
2.

3.
4.

Open SQL Server Management Studio.

Use File | Open | File from the main menu to open the “Create RedOnionCookingDM
Database.sql” file. When prompted, connect to the SQL Server database server that will host the
RedOnionCookingDM database. Be sure to use credentials that have rights to create a database
on this server.

Execute this script to create the database.

Close the query window containing the “Create RedOnionCookingDM Database.sql” script.

Restore the RedOnionCookingDM Database Backup

1.

10.
11.

12.
13.
14.

15.
16.
17.

In the SQL Server Management Studio, right-click the Databases folder in the Object Explorer
window and select “Refresh” from the context menu.

Click the plus sign next to the Databases folder. An entry for the RedOnionCooking DM database
should be present.

Right-click the entry for the RedOnionCookingDM database and select Tasks | Restore |
Database from the context menu. The Restore Database - RedOnionCookingDM dialog box will
appear.

Select the From device radio button.

Click the ellipsis button (...) across from the From device radio button. The Specify Backup dialog
box will appear.

Select “File” from the Backup media dropdown list, if it is not already selected.

Click Add. The Locate Backup File dialog box will appear.

Navigate to the folder where you unzipped the RedOnionCookingDM Database Install and select
the “RedOnionCookingDM Database Backup.BAK” file.

Click OK to exit the Locate Backup File dialog box.

Click OK to exit the Specify Backup dialog box.

Check the box in the Restore column for the RedOnionCookingDM backup entry you just created
in the Select the backup sets to restore grid.

Select the Options page in the upper-left corner of the dialog box.

Check the Overwrite the existing database check box.

Change the paths in the Restore As column of the Restore the database file as grid, if the
RedOnionCookingDM database was not created in the default location.

Click OK to restore the database.

Wait for the database restore to complete.

Click OK to exit the restore completed message.

Note: If the database restore is not successful, check the Files page of the RedOnionCookingDM
Database Properties dialog box to insure that the database is being restored in the proper
location in step 13.
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Installing the RedOnionSalesDM Database for use with Delivering Business Intelligence with
Microsoft SQL Server 2008

The RedOnionSalesDMLoad project will populate this database. If you do not wish to go through this
process, you may use the following steps to create a fully populated version of the database.

Create an Empty RedOnionSalesDM Database in SQL Server

5.
6.

7.
8.

Open SQL Server Management Studio.

Use File | Open | File from the main menu to open the “Create RedOnionSalesDM Database.sql”
file. When prompted, connect to the SQL Server database server that will host the
RedOnionSalesDM database. Be sure to use credentials that have rights to create a database on
this server.

Execute this script to create the database.

Close the query window containing the “Create RedOnionSalesDM Database.sql” script.

Restore the RedOnionSalesDM Database Backup

18.

19.

20.

21.
22.

23.
24.
25.

26.
27.
28.

29.
30.
31.

32.
33.
34,

In the SQL Server Management Studio, right-click the Databases folder in the Object Explorer
window and select “Refresh” from the context menu.

Click the plus sign next to the Databases folder. An entry for the RedOnionSalesDM database
should be present.

Right-click the entry for the RedOnionSalesDM database and select Tasks | Restore | Database
from the context menu. The Restore Database - RedOnionSalesDM dialog box will appear.
Select the From device radio button.

Click the ellipsis button (...) across from the From device radio button. The Specify Backup dialog
box will appear.

Select “File” from the Backup media dropdown list, if it is not already selected.

Click Add. The Locate Backup File dialog box will appear.

Navigate to the folder where you unzipped the RedOnionSalesDM Database Install and select
the “RedOnionSalesDM Database Backup.BAK” file.

Click OK to exit the Locate Backup File dialog box.

Click OK to exit the Specify Backup dialog box.

Check the box in the Restore column for the RedOnionSalesDM backup entry you just created in
the Select the backup sets to restore grid.

Select the Options page in the upper-left corner of the dialog box.

Check the Overwrite the existing database check box.

Change the paths in the Restore As column of the Restore the database file as grid, if the
RedOnionSalesDM database was not created in the default location.

Click OK to restore the database.

Wait for the database restore to complete.

Click OK to exit the restore completed message.

Note: If the database restore is not successful, check the Files page of the RedOnionSalesDM
Database Properties dialog box to insure that the database is being restored in the proper
location in step 13.
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Installing the Order Processing System Database for use with Delivering Business Intelligence with
Microsoft SQL Server 2008

NOTE: The Order Processing System Database is used by the RedOnionCookingDMFactLoad
Integration Services project.

Create an Empty Order Processing System Database in SQL Server

9. Open SQL Server Management Studio.

10. Use File | Open | File from the main menu to open the “Create OrderProcessingSystem
Database.sql” file. When prompted, connect to the SQL Server database server that will host the
OrderProcessingSystem database. Be sure to use credentials that have rights to create a
database on this server.

11. Execute this script to create the database.

12. Close the query window containing the “Create OrderProcessingSystem Database.sql” script.

Restore the Order Processing System Database Backup

35. In the SQL Server Management Studio, right-click the Databases folder in the Object Explorer
window and select “Refresh” from the context menu.

36. Click the plus sign next to the Databases folder. An entry for the OrderProcessingSystem
database should be present.

37. Right-click the entry for the OrderProcessingSystem database and select Tasks | Restore |
Database from the context menu. The Restore Database - OrderProcessingSystem dialog box will
appear.

38. Select the From device radio button.

39. Click the ellipsis button (...) across from the From device radio button. The Specify Backup dialog
box will appear.

40. Select “File” from the Backup media dropdown list, if it is not already selected.

41. Click Add. The Locate Backup File dialog box will appear.

42. Navigate to the folder where you unzipped the OrderProcessingSystem Database Install and
select the “OrderProcessingSystem Database Backup.BAK” file.

43. Click OK to exit the Locate Backup File dialog box.

44. Click OK to exit the Specify Backup dialog box.

45. Check the box in the Restore column for the OrderProcessingSystem backup entry you just
created in the Select the backup sets to restore grid.

46. Select the Options page in the upper-left corner of the dialog box.

47. Check the Overwrite the existing database check box.

48. Change the paths in the Restore As column of the Restore the database file as grid, if the
OrderProcessingSystem database was not created in the default location.

49. Click OK to restore the database.

50. Wait for the database restore to complete.

51. Click OK to exit the restore completed message.

Note: If the database restore is not successful, check the Files page of the
OrderProcessingSystem Database Properties dialog box to insure that the database is being
restored in the proper location in step 13.
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Appendix H: pvD
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