
Department of Science and Technology Institutionen för teknik och naturvetenskap  
Linköpings Universitet Linköpings Universitet 
SE-601 74 Norrköping, Sweden 601 74 Norrköping 

  
  
 
 

 
 
 

 
  
 
 
 
 
  

 
  
 
 
 
 
 
 

 
 

 

 

Examensarbete
LITH-ITN-MT-EX--07/026--SE

Squirrel, Automatize the KPI
Analysis Phase in IT

Infrastructure
Transformation Studies

Petter Lorenzon

2007-05-02



LITH-ITN-MT-EX--07/026--SE

Squirrel, Automatize the KPI
Analysis Phase in IT

Infrastructure
Transformation Studies

Examensarbete utfört i medieteknik
vid Linköpings Tekniska Högskola, Campus

Norrköping

Petter Lorenzon

Handledare Kishore Kanakamedala
Examinator Ivan Rankin

Norrköping 2007-05-02



 

Rapporttyp
Report category

  Examensarbete
       B-uppsats
       C-uppsats
       D-uppsats

    _ ________________

Språk
Language

       Svenska/Swedish
       Engelska/English

    _ ________________

Titel
Title

Författare
Author

Sammanfattning
Abstract

ISBN
_____________________________________________________
ISRN
_________________________________________________________________
Serietitel och serienummer             ISSN
Title of series, numbering                   ___________________________________

Nyckelord
Keyword

Datum
Date

URL för elektronisk version

Avdelning, Institution
Division, Department

Institutionen för teknik och naturvetenskap

Department of Science and Technology

2007-05-02

x

x

LITH-ITN-MT-EX--07/026--SE
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The expected outcome of the project was a fully working version of a tool for key performance
indicator,  KPI, analysis, to be used in IT infrastructure transformation studies at McKinsey &
Company. 

The purpose of the tool was to reduce the amount of repetitive and manual work for the client service
teams, CTS, in this kind of studies. It was developed as an on-line application, scripted in PHP with a
MySQL database as its core.

The ambition was have the tool in such a state so it would be possible to use it to evaluate and
approximate the impact of a live version. 

The result was as expected and the project will be developed, further improved and used live at
McKinsey & Company

KPI, IT Infrastructure Transformation Studies, Tool
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This chapter covers why the project was initial-

ized and some various background information. 

In the end of this chapter are also the problem 

statement and some words around this report’s 

structure included.

1.1 IT Infrastructure

The IT Infrastructure concept involves every-

thing necessary for getting a company’s in-

formation system up and running, hardware, 

software, data telecommunication facilities, 

procedures and documentation1. These systems 

are very similar between different companies 

even though they are not in the same industry 

or geographical location. Therefore is it easy and 

logical to benchmark and compare different 

companies with each other. 

The reason for a company to initiate an IT 

infrastructure study together with a consultant 

company could be many. One common cause 

is when the client is in a post-acquisition, these 

acquisitions are often made to be able to pull 

some synergy effects for the owners, combining 

and achieving economics of scale. The term is 

used to describe the reduction in cost-per-units 

as more units are produced2. To do this it is a 

good thing to start look at the IT infrastructure. 

Even thought it could be hard and requires a 

lot of work to harmonize the business side, it 

is often considered as a fairly easy to unite the 

different business groups’ IT infrastructure. Such 

projects are called IT Infrastructure Transforma-

tion studies.

1.2 IT Infrastructure Transformation 
Studies and Baselines

When helping a company to transform and 

optimize (often with a cost reduction ambition) 

there are some steps that are always included in 

the process. 

One of the fi rst ones is to describe the current 

setup in technical and fi nancial terms. This is 

done by doing a complete inventory of the 

infrastructure, what do we have, what do we get 

and how much do we pay for it? These listings 

are called baselines and they cover one year of 

expenses and depreciation.

Completing these documents it is possible to 

calculate and compare KPIs, Key Performance 

Indicators, to get at feeling for how the company 

is doing compared to other companies in the 

same situation. These inputs are of great impor-

tance when forming the strategy on where to 

make the toughest cuts and which parts of the 

IT that are doing well. 

1.3 Key Performance Indicators, 
KPIs

KPIs or Key performance Indicators can both 

be fi nancial and technical metrics and are used 

for measuring of an organization’s performance 

in different aspects. Sometimes the acronym 

1 Introduction
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SMART is used to fi nd the right defi nition for a 

KPI in a given data set3. 

Specifi c - it most be defi ned in a distinct 

way so it will not be any doubts on how 

to interpret it

Measurable - it must be possible to 

grade the KPI

Achievable /Agreed

Relevant/Realistic 

Time-bound

Even though it could be hard to defi ne and 

analyze correct KPIs these are used as they were 

KPIs because it is better to have any data points 

to compare than nothing at all4. 

1.4 Knowledge Distribution

Last year approximately 161 billion gigabytes of 

data were generated in the world 11. The biggest 

chunk was email, according to IDC person-to-

person communication contributed with about 

6 billion gigabytes of data.  EMC,  a products, 

services and solutions provider in information 

management and storage, predicts that this 

fi gure will increase with a factor of six until 2010. 

With these fi gures backing up it is obvious that 

Information Technology is the era that we are in. 

The price for storing and distributing is stead-

ily decreasing and it is also of importance for 

companies to take the up coming opportunity 

to transform the business to involve these new 

aspects.

One example among many of implemented 

Knowledge Distribution is a project at SKF  “the 

leading global supplier of products, solutions 

and services in the area comprising rolling bear-

ings, seals, mechatronics, services and lubrica-

tion systems”5. Transforming the business from 

manufacturing only into a knowledge company 

required a new set of tools. Former client/server 

»

»

»
»
»

setups were replaced by tools developed for 

and distributed on the Internet 7. 

1.5 User-Interface

Even before the digital computer was invented 

Vannevar Bush had ideas around how human 

machine interaction could work. In the early 

1930s he wrote about his ideas that he chose to 

call “Memex”. 

He visualized Memex as a desk with two touch 

screens, a keyboard together with a scanner. 

It was connected through a system similar to 

today’s hyperlinks. Bush’s ideas did not generate 

any widely spread discussions then, probably 

because the computer was not invented yet.  

The user-interface has become an important 

fi eld of research ever-since the computer pen-

etration increased and the shift from systems 

that were computation-intensive in their system 

design to presentation-intensive. This system 

evolution is often divided into three eras: batch 

(1945-1968), command-line (1969-1983) and 

graphical (1984 and after)7.

1.6 Problem statement

IT Infrastructure Transformation Studies almost 

always include some kind of benchmarking. The 

companies are similar in their infrastructure, 

even though the companies are at different 

geographical locations or belong to different 

industries. This results in that it makes sense to 

treat them as comparable data points. 

The initial steps and the fi rst data analysis in 

these studies are almost always done in the 

same way. 

Furthermore it is of importance to compare the 
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study’s data points with other studies. This is 

done to get a sense on how the company’s IT 

infrastructure is doing.KPIs are, when they are 

correctly defi ned, distinct, easy to compare and 

are good for using in automatized processes.

All this together a tool for analyse KPIs in these 

specifi c studies is both doable and would prob-

ably provide extra value to McKinsey.

The project is to create an pilot tool for an 

automatized KPI analysis process in IT infrastruc-

ture transformation studies.

1.7 Report structure

The report is organized in six separate sections. 

In the fi rst chapter Introduction is a brief over-

view to areas which the project touches upon 

and also include the Problem Statement. The 

second is the part of the report that gives a short 

introduction to McKinsey & Company. In the 

third chapter is the project setup explained. The 

coming one is about the scripting languages 

and the database used in the practical part of 

the project. Chapter fi ve explains the practical 

part of the project, the scripting and the data-

base and the last chapter discuss the outcome 

of the project. 

The report could either be read as it is for a 

complete overview or by taking a selection of 

the chapters.

It is suffi cient to read section 6.2 and the ab-

stract to get a fast overview of the project.

For additional understanding of the underlying 

code structure is chapter 5 good reading. 

Chapter 1 is good for being able to see the 

project in its context.
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This chapter gives a short introduction to 

McKinsey’s historical background and the fi rm’s 

structure.

2.1 McKinsey & Company

McKinsey & Company is one of the world’s 

most well-known management consulting fi rm. 

McKinsey focus on solving issues of concern to 

senior management in large corporations and 

organizations. 

The company, which was founded in Chicago 

1926 by James O. McKinsey, is privately owned 

and is formally organized as corporation but 

functions practically as a partnership where the 

senior consultants are the owners.  

The fi rm’s ambition is to give the client a high 

level of the service and an access to the fi rm’s 

global array of experts. To be able to serve the 

client well the company has offi ces at eighty-

three locations in forty-fi ve different countries 

and about 7,500 consultants. 

McKinsey & Company is a strong brand and it is 

well recognized by companies and also among 

students. The fi rm has for six years in a row been 

pointed out by students at Handels Högskolan 

in Stockholm as the most attractive employer3. 

This is important for securing future recruitment.

The company never provides or gives any offi cial 

statement when it comes to clients and who 

they are, confi dentiality is a watchword and it 

keeps the integrity for its clients. Therefore there 

are no offi cial list where the clients’ names are 

posted but there are some statistics presented 

to get a sense of McKinsey’s penetration of the 

industry. In Sweden about thirty out of the forty 

biggest companies are among McKinsey’s cli-

ents8 and on world basis three out of the world’s 

fi ve largest companies and out of Fortune 1000 

two-thirds are in McKinsey’s client register3.   

2.2 Business Technology Offi ce, BTO

McKinsey’s different locations are divided into 

and linked together in different industries and 

practices. The reason for this setup is to provide 

as much know-how as possible in their client 

service.  This network of knowledge gives more 

of a global base for the client service teams to 

act on. 

One of the functional practices is the Business 

Technology Offi ce (BTO). BTO focuses, as the 

name suggests, mainly at technology manage-

ment issues. BTO is present in twenty-four differ-

ent countries in the State, Europe, Asia and the 

Middle East. With its 470 consultants it is one of 

McKinsey’s biggest and fastest growing offi ces. 

The idea is to give clients a helping hand when it 

comes to integrating business with technology.  

Information technology has for a little more 

than a decade developed in a very rapid phase 

often leaving the management behind. Having 

technology where a generation can be a few 

year or as little as a few months puts pressure 

on the management and the organization itself. 

Therefore McKinsey founded BTO 1997 with 

the goal of “helping clients to create signifi cant 

2 McKinsey & Company
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value by leveraging technology and establishing 

stronger bridges between the business and IT 

functions”.

BTO is organized around two different types of 

practices. Sector-related practices such as Bank-

ing, Telecom and Healthcare. The second one 

is the functional-related practice including IT 

Performance Management, Application Devel-

opment and IT Infrastructure9.

2.3 Knowledge Distribution at 
McKinsey

McKinsey is a knowledge intensive company.  

The client impact that the fi rm wants to achieve 

is direct dependent on what knowledge McK-

insey has and can apply to the current study. 

It is therefore important to structure and store 

information within the fi rm to reduce double- 

work and increase the synergy effects between 

different studies. 

There are already technical systems for storing 

knowledge implemented at McKinsey. In addi-

tion to that there are also research pools that 

serve the consultants with knowledge.  There are 

also practices and specialists at McKinsey that 

have deep and specifi c knowledge about certain 

areas. The last two resources are “manual” and 

therefore more costly than automatic systems.  

These three systems together cover all the 

knowledge at McKinsey. 

By moving repetitive questions from the con-

sultants directed to the manual resources to the 

automatic ones, effi ciency within the system 

would increase. 

The already implemented tools for knowledge 

storing at McKinsey they are very generic in their 

layout. They are used to store all kinds of data.  

There are also more specifi c systems but none 

that covers the IT Infrastructure Transformation 

Studies. The result is systems usable for all differ-

ent purposes but optimized for very few.  To fi nd 

specifi c information in such systems is hard and 

sometimes not doable.

Some knowledge is very hard to break down to 

well defi ned parts that could be stored struc-

tured and separate. In the case with KPIs they 

are very well suited for these kind of processes. It 

is easy to structure the KPIs and simple to defi ne 

what the user has to input.
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The project was to develop a prototype for an 

automatized process in collecting, storing and 

sharing KPIs in IT Infrastructure Transformation 

Studies on McKinsey & Company.  The fi nal ver-

sion should be usable as a pilot for discussions 

and decisions on how to reduce the manual and 

repetitive work in studies and to improve the cli-

ent impact done the by the client service teams, 

CTS. 

The tool has been developed externally and 

not at McKinsey’s servers. The University of 

Linköping is providing the project with neces-

sary server space. The project includes both 

conceptual development and technical issues, 

such as scriptning, user interface, database and 

some data mining.

3.1 Technical Setup

The tool is a server side driven application, 

reachable for consultants at McKinsey that 

are connected to Internet. The University of 

Linköping’s (LiU) UNIX servers have worked 

as the development environment during the 

project. The coding will include PHP and javas-

cript. After the project all code developed during 

the project belongs to McKinsey.

3.2 Team Setup

McKinsey will provide the project with neces-

sary feedback so that the outcome of the project 

will be as expected from the fi rm’s point of view. 

This will be done via schedule telephone meet-

ings throughout the whole practical part of the 

project. LiU will provide the project with two 

supervisors and one examiner. They will function 

as technical support when needed and if neces-

sary as guidance in the practical and academic 

matters. 

3.3 Expected Outcome

The tool should be in such a state so that McKin-

sey & Company feels that it is possible to evalu-

ate and understand how a fully working tool 

would function in the organization.

3 Project description
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The following section is to give a short introduc-

tion to the different scripting languages that are 

included in the practical part of the project.

4.1 MySQL

MySQL is the world’s most popular open source 

database and it supports multithreading and 

multiple users. The database supports, via vari-

ous APIs, applications written in many different 

programming languages. MySQL is often used to 

produce web based application and the majority 

of the web hotels support and have the data-

base pre-installed.

Previous versions lacked many standard rela-

tion database management system features and  

many of these issues have been solved in later 

releases. There have also been some concerns 

about MySQL diverge from the SQL standards3. 

One of the important reasons for MySQL domi-

nation is the well integrated MySQL support 

in PHP, and together they are nicknamed the 

“Dynamic Duo”3.   

4.2 PHP

PHP stands for PHP: Hypertext Processor and is a 

well spread scripting language very well suited 

for web application development.  The script was 

developed in 1995 by Rasus Ledorf and was a 

set of Pearl-scripts and he called it PHP/FI (Per-

sonal Home Page / Forms Interpreter). This was 

later on recoded in C and further developed by 

Andi Gutmans och Zeev Surask. The fi rst public 

version (3.0) was published in 19986.

PHP is easy to embed into HTML and has a wide 

range of packages supporting various functions 

such as image and PDF creation. It is fairly easy 

to start scripting with PHP and to get something 

up and running. This is also a contributing fac-

tor to one of the script’s drawbacks; in the early 

versions of PHP the language was considered as 

being simplistic and restricted.  But with more 

users, more developers and later versions, PHP 

is now commonly respected as a full-feature 

language3.

4.3 JavaScript

JavaScript is an implementation of the ECMA-

script standard and it was fi rst released in1995.  

The syntax used in JavaScript is intentionally 

similar to Java and C++.  The language is not 

made for standalone applications but it is suit-

able for implementations in other products and 

applications, e.g. web browsers. The scripts could 

be used on the server but are mostly used at the 

client side. 

Common usages of the JavaScripts are the often 

used form validation scripts and the mouse over 

functions used in various navigation purposes3.

4.4 AJAX

AJAX (Asynchronous JavaScript and XML) is a 

combination of server and client side scripting. 

4 Overview of Scripting Languages and Data-
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This technique is used for develop web ap-

plications were the users can interact with the 

content. 

AJAX’s advantage compared to more traditional 

techniques such as PHP server side scripting 

is that the pages with embedded AJAX do not 

have to be reloaded each time the user interacts 

with the data. This also decreases the data traffi c 

since only parts of the data has to be sent. It also 

encourages programmers to separate out data, 

format, style and function. One obvious disad-

vantage with having scripting at the client side 

is browser comparability3. 
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5 The Practical Part of the Project

In this section the practical part of the project 

is explained.  Even though it covers the practi-

cal work, the main focus of this part is on the 

conceptual aspects of and the idea with the tool 

and not so much at the scripting itself. 

5.1 The Main Idea
 

The purpose of the tool is to provide the users, 

consultants,  with suitable analysis and conclu-

sions of entered data.  The tool is based on a 

dynamic database that provides the applica-

tion with data.  It depends on that additional 

information is added through time, otherwise it 

will soon be outdated. In the case with Squirrel 

one of the most fundamental ideas is that this is 

done by the users.

A potential problem with a system that relies on 

the users providing it with data is that no one 

does this. There are several work-arounds for 

this. 

One is to honor users who contribute informa-

tion to the system. This could be done eco-

nomically or in some other way. If there is no 

incentive for the users to add information to the 

database, they  probably will not do so.  A more 

abstract reason like “the tool will be much better 

if you contribute to it” will most likely not last 

longterm.

Another approach is to force the users to add 

their information. This is also the alternative that 

was chosen to be implemented in Squirrel.  To 

be able, as users, to pull data from the tool the 

users have to add their own current study fi rst. 

By doing so the added study will be compared 

but not to the whole database, just to studies 

added before.  Therefore the user has to add 

to add next study as well to receive the latest 

fi gures. To use the tool the users have to perform 

the following steps:

Create a baseline following a predefi ned 

structure

Add a new study in Squirrel

Put in the values 

Analyse and/or export the results from 

the baseline

To get a complete analysis of the entered study 

will take less than ten minutes, excluding the 

time it takes to prepare the baseline. A job that 

used to take hours of the CST, Client Service 

Team, to achieve and involved a lot of manual 

work.

5.2 Database Structure

One of the most essential parts of the project is 

the database. It will store all information and will, 

in time, hold a very valuable stock of information 

for McKinsey and the fi rm’s consultants.  For the 

development of the Squirrel’s database MySQL 

was chosen. All administration and setup were 

done via the MySQL database administrator tool 

phpMyAdmin. It is an easy to use, graphical on 

screen and open source tool.

To fullfi ll the ambition in creating a dynamic 

tool, possible for it administrator to model and 

»

»
»
»
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develop after implemented, it is important 

to make the design fl exible and scalable. This 

resulted in many tables that could have been 

avoided if the content setup was considered 

more static.  

The database divided into twenty different ta-

bles. Below is a selection of the tables explained. 

Under each bullet point the respective table is 

discussed. 

A complete listing of the table with the data 

types included is found in the appendix.  All 

tables hold a fi eld called ID. This one is always 

defi ned as the primary key and is fi lled auto 

increased by the system.   

Users and user_level tables 

In the table users are all consultants, that have 

access to the tool stored,  stored as separate 

accounts.  Their fi st and last name are store 

together with phone,  email and password. Only 

the administrator can add users to the system. 

In the fi eld user_level_ID the user’s authoriza-

tion level is defi ned. These levels are listed in the 

user_levels table. Since they are stored in a table 

the number of levels can be expanded.  To each 

user_levels entity a description can be added. 

The expires fi eld, in the user table, could either 

be set or left empty.  If it is set, it adds a time 

restriction for the account. In the active fi eld 

can the administrator check out users from the 

system. The reason for not deleting the entity 

instead is that the studies added by the particu-

lar user have to be left even though the user is 

no longer active.

Studies table

When a user has been added to the system the 

consultant can directly start working with the 

tool.  Users can add studies, companies, indus-

tries and business groups to Squirrel.

»

»

If a user would like to analyse a new study the 

fi rst step is to add it to the system. These are 

defi ned and stored in the studies table. Each 

study is related to a company. This relation is 

stored in the company_ID fi eld. Together with 

the study a reference to the user is stored, in the 

user_ID fi eld,  so it will be possible to track who 

has added what in the database.

The study’s name is stored in the name slot of 

the table and the content baseline_year refers 

to which year the  study’s baseline belongs to.   

Datetime is a time stamp when the study was 

added.

Comment is a post where the user can add per-

sonal comments about the study. These will not 

be visible for other users. Currency and amount 

are for specifying which currency that is used 

in the baseline and the amount is for defi ne in 

which format the fi nancial amounts are given, 

e.g. thousands or millions.

Companies and industries tables

Each study needs a reference to a company. The 

company listing is private and will not be visible 

for other users. This is done such way to ensure 

confi dentiality for the clients. Each entity in the 

table consist of name, industry_ID, comment 

and user_ID,  were user_ID fi eld is to separate 

out the company listing.

In the fi eld industry_ID a reference to the in-

dustries table given. The entities of the industry 

table are public and all users of the tool can 

add new, use and view the industry entities. The 

user_ID fi eld is to refer back to whom added 

the entity. The description part is used to defi ne 

what the entity is meant to cover.

Business_groups and areas tables

Once the study is added to the database the 

»

»
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user has to defi ne how many business groups 

the company consists of. This done in the busi-

ness_groups fi eld. One entity is created for 

each business group. These are built up of three 

specifi c fi elds, area_ID, study_ID and name. 

The name will be private and the separation 

between the different business groups is not vis-

ible for other users. They will only see the study 

as one data point independent from it is internal 

structure with different business groups. The 

area_ID is to refer to the area table.

The area table is to specify different geographi-

cal regions and give an opportunity to do cuts in 

the data set dependent on this criteria.

Records and required_records tables

After specifying the study and its structure the  

next step for the user is to add the baseline val-

ues. All baseline related values that are added to 

Squirrel are inserted as separate entities into the 

records table.  

This approach was chosen to keep the data-

base’s fl exibility. If the baseline structure was 

considered static it would be possible to use just 

one entity for each baseline. But doing it in this 

way makes it possible to reform the structure 

over time.

The fi elds required_records_ID and 

business_group_ID are used to link the entities 

to the right business group and which type of 

value it contains. Value fi eld is used to store the 

actual value and the sensitive one is to check the 

entity as sensitive.  

This feature is necessarily to avoid legal issues 

that otherwise could come up using a knowl-

edge distributing tool like this. Some clients 

have special agreements with external parties. It 

could be when having some functions of the IT 

outsourced.  The company that delivers this serv-

»

ice may not want the details about the agree-

ments to leak to competitors or other compa-

nies. Therefore is this included in the contract. 

These values can still be added to Squirrel and 

none of them will be presented as separate data 

points for other users.

The structure of the requested records are 

steered by the entities in the required_records 

table.  The description fi eld is used for defi ning 

what type of baseline data that should be linked 

to this record. The type is to defi ne if the fi gure is 

a technical or a fi nancial one. This information is 

used when the KPIs are calculated.

Name is for storing the title of the entity. And 

tower_ID is to link the record to a specifi c tower.

Towers, KPIs and operators tables

To be able to manage the great amount of data 

creating a study’s baseline is generating it is 

important to take a well structured approach. 

One such structuring is to divide the IT infra-

structure into different parts, called towers. This 

approach is kept in Squirrel and these are stored  

in the tower table. And the name is to specify 

the towers’ labels.

The KPIs table stores a complete list of all the 

KPIs calculated by Squirrel.  These can only be 

added be administrators. The name is the only 

part that will be visible for the users.  The 

tower_ID fi eld is used to organize the KPIs into 

the tower structure.

Field_one_ID and fi eld_two_ID contains refer-

ences which entities from the records that are 

used for the KPI calculation. The operator_ID is 

to defi ne what type of operator that is used in 

the KPI.  

The operator table stores a list of available op-

erators stored.  In this version of Squirrel this list 

»
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is static to include two operators, / and %. 

The name is visible for the administrator when a 

new KPI is added to Squirrel and the fi eld space 

is not used in the current version.

Study_KPIs and kpi_alerts tables

Each time a study is added to Squirrel all KPIs 

that are possible are calculated. This is done for 

all the business groups included in the study.  

These are used to calculate a study KPI list that is 

stored in the study_KPIs table. 

The fi elds study_ID and kpi_ID are used to link 

the entities to the study and categorize it under 

right KPI. The value, that is stored in the values 

fi eld, is normalized, fi nancial KPIs are converted 

into USD. The deweight fi eld is used when  the 

KPI involves a weighted calculation. Is a short cut 

to simplify the calculations and it is not required.

When the KPI calculations are made they are 

also compared toward the average of all stored 

values of the specifi c KPI.  If any of the study’s 

KPIs are outside the threshold of thirty percent 

the user, who has entered the values,  is noti-

fi ed. These extreme KPIs are stored in the table 

named kpi_alerts.  The fi elds kpi_ID and 

study_ID are used to store the relations to the 

KPI table and to the study. Value stores the offset 

from the average KPI.

Exchange_rates and external_bench-

marks tables

All the calculated KPIs are normalized to USD 

before they are stored in the study_KPI table.  

All records that are of type fi nancial are ef-

fected. To do this normalization exchange rates 

have to be kept. These rates are stored in the 

exchange_rates table.  The name slot stores the 

currency name and the year is to keep the year 

the exchange rate refers to.  In the fi eld factor is 

»

»

the factor that is multiplied with the fi nancial 

records.

In addition to all internal data point that the 

stored studies make it is a good idea to also add 

known external points.  These could be bench-

marks provided by external research fi rm. In 

Squirrel these are kept in the external_bench-

marks.  These has to be normalized to USD  by 

the user before they are stored in the value slot. 

The year is stored into the fi eld with the same 

name and the kpi_ID keeps the relation to the 

KPI listing in the KPIs table.  The currency part 

of the table is not used in the current version of 

Squirrel, but is for automated normalization of 

the benchmarks. The source refers to the exter-

nal source that has provided the benchmark. 

And the comment is to store related information 

useful for the users.

Visits, comments, questions and updates 

tables

These  four tables are used for develop pur-

poses. The visits table is the only one that could 

be got to keep in a live version.  Datetime is the 

time stamp and the user_ID links it to the user 

table. Each time a user logs in to the system a 

new entity is stored. This information is used to 

keep track on the usage of Squirrel. This gives a 

direct view of how high the usage is.

The comments and questions are tables to cre-

ate a communication between the developer 

and the testing persons during the develop-

ment phase. This feature were not frequently 

used, but the idea was to send question direct 

to the testing persons. In the comments table 

could the testing persons add ideas, questions 

and other inputs related to specifi c page. Both 

these functions were replaced by ordinary email 

correspondence and oral feedback.

To make the progress of Squirrel’s development  

»
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the updates table was created.  It consist of a list-

ing of all major updates made. This function was 

removed in the later versions of the tool.

5.3 PHP, Javascript and HTML

The current version of Squirrel consists of about 

hundred fi les.  To avoid repetitive work during 

the development process the ambition was to 

do an attempt to separate design from content.  

This was done by dividing structure of the pages 

into different fi les,  all similarities in the fi les was 

built up by common fi les. Updates in the main 

structure affected all related fi les. 

Under this section are descriptions of and com-

ments about a selection the fi les found.  Some 

are commented as a group others separate. A 

listing of all fi les that are included in Squirrel is 

found in the appendix.

The PHP fi les at the root

All these fi les are built up pretty much the same 

way.  The actual content is not stored in these 

fi les but in external INC-fi les. These fi les just 

contain lists of which fi les to include to build up 

the actual page.

The INC fi les in the template folder

The INC fi les in this folder are of various kinds. 

Most of them store common and unique java-

script used at the pages.  Others are for HTML 

scripting and structure.

The fi les in the include folder

This folder contains four fi les.  Start_ and end-

connection.inc are to manage the connection 

to the database.  This setup simplify the coding 

each time a database connection is required.  All 

login and database address information is stored 

in the startconnection fi le and the 

»

»

»

endconnection is for close that connection. 

Every page that has content fed by the database  

has these two fi les included.

The two other fi les, start.inc and version.inc, are 

for redirecting users that are not logged in to 

the login page and to store the version number 

shown to right in the tool.  When a user log in 

to Squirrel a server session is created.  Start.inc 

checks whether there exists such a session con-

nected to the user.

The fi les in the folders 

boxplot_bulding_blocks, 

graph_building_blocks and 

image_building_blocks

These folders store, as they suggest,  images 

used for dynamical creation of new images.  An 

image consists of a background and various 

number of other image components, such as 

graphical data points and legends. 

The fi les in the content folder

The actual content of the pages shown to the 

users are kept in the fi les stored in the folder 

content.  Most of the unique functionality of the 

pages are managed by these fi les.

Below is a short walk-through of a selection of 

the pages. The pages are represented of the 

PHP fi les stored at the root, but are, as explained 

above, built up by several separate fi les. 

add_external_benchmark.php, 

benchmarks.php and 

newexternalbenchmark.php

»

»

»
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One of Squirrel’s feature is to store and present 

external benchmark data. This function of the 

tool is manage of these three fi les.  The newex-

ternalbenchmark.php (fi gure 1) prompts the 

user to add the benchmark data.  The top list is 

to link the new benchmark to the correct KPI. 

To be able to add a benchmark a responding 

KPI has to be defi ned in Squirrel. The second 

and third fi eld are for the source and non-com-

pulsory comment. The value is the actual data 

point, the year and currency are for matching 

the studies to the most suitable benchmark. The 

benchmark.php fi le lists all benchmarks stored 

in the system. These functions are for the admin-

istrators only.

newkpi.php and newrequiredrecord.php»

The main idea of Squirrel is to store, analyse and 

present KPIs. These number of KPIs is not static 

and more KPIs can be added when needed. The 

administration of the KPIs is managed by these 

two fi les.

The name will be visible for the users when they 

analyse the KPIs and the second fi elds is for ad-

ditional comment (fi gure 2). The tower menu is 

to help organizing the KPIs and keep the struc-

ture analogue to the baseline. Under formula is 

how the KPI is calculated defi ned.  Each KPI con-

sists of two components and one operator. The 

Figure 2 New KPI page

Figure 3 The page used to add new components to the 
structure

components are values in the baseline (fi gure 2).

When a new component is created the admin-

istrator uses the page as shown in fi gure 3. The 

list is to defi ne which tower the component 

belongs to. The name is the label that will be 

used when baseline data is entered. To achieve 

comparable data point between different stud-

ies each component has to have a defi nition de-

fi ned. Under type the component is categorized 

as either fi nancial or technical.

Figure 1 The form used for inserting external benchmarks
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exchange_rates.php

Different studies have their baselines given in 

different currencies. Therefore Squirrel has to 

store a exchange rate matrix (fi gure 4) so that all 

studies can be normalized to the same currency.  

This page is both used for defi ning new ex-

change rates and to update the old ones.  To up-

date the exchange rates the numeric values just 

have to be changed and sent to the database. To 

create a new currency the right most column is 

used.  The top fi eld is to name the currency and 

each row defi nes the ratio to USD responding 

year. 

»

Figure 5 The page used for managing existing and creating
new users

Figure 7 A simple fi le listing

create_new_user.php and users.php

All users added to Squirrel is listed at the users.

php page (fi gure 5). By clicking on a entry it can 

be modifi ed. 

The administration of the users is made at one 

single page (fi gure 6). When the fi rst and last 

name are in put, the E-mail fi eld is automatically 

fi lled in. The address suggested is built up as the 

E-mail addresses at McKinsey. The password is 

generated by Squirrel but can be replaced with a 

custom one.

The list account is to defi ne the level of the ac-

count. It could either be administrator or user. 

This will restrict the user usage of the tool. 

»

Figure 6 The page used for managing existing and creating
new users

Figure 4 The matrix used for defi ning new exchange rates



16

Final Thesis Report - Squirrel, Automatize the KPI Analysis Phase in IT Infrastructure Transformation Studies

ITN, Linköping University

An account can be restricted in time. The admin-

istrator can choose to give the user an account 

valid for 12, 24 or 48 hours or from now on.  The 

check box active is used for active and inactivate 

users. 

fi les.php

For development purposes was a section for fi les 

created (fi gure 7). This page shows all fi les store 

in a specifi c folder at the server.

»

newstudy.php, addrecord.php, newbgs.

php and addvalues.php

Squirrel for common users, the consultants, is a 

tool for adding and analysing studies. The add-

»

Figure 9 The fi rst step in adding a new study to Squirrel.

mypage.php

Each time an user logs in to Squirrel is mypage.

php (fi gure 8) the fi rst page to be shown.  Here is 

all the studies that the user has added to Squir-

rel listed.

To analyse or modify entered data in an exist-

ing study the users clicks on the corresponding 

study name.  

Under the studies are two sections specifi c for 

development purposes and they will be re-

moved if Squirrel is turned into a live version.

»

Figure 10 The fi rst step in adding a new study to Squirrel and 
defi ning a new company.

ing of a new study is done several steps. 

The fi rst step is to link the study to a company 

(fi gure 9). The top list is a listing of all user 

related companies. A company added to Squir-

rel will just be visible for that user. To add a new 

company to the list the users chooses alterna-

tive in the list.

Choosing to add a new company to the list adds 

two new fi elds to the screen (fi gure 10), com-

pany name and comment, and industry list. The 

industry list contains all industries added by all 

Figure 8 Mypage.php the fi rst page the user will see each log in
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users of Squirrel and is for categorizing the stud-

ies. To add a industry to the list add industry is 

selected.  The name of study will only be shown 

to the user and is for separating  the user’s differ-

ent studies.

fi ed and the fi nancial amount given.  The base-

line year categorize the study under correct year.

Then follows all fi elds where the baseline data 

goes.  These are directly connected to the KPI 

component added by the administrator (see 

newkpi.php and newrequiredrecord.php).

None of these fi elds are required but the user 

will not be able to analyse or see other studies’ 

KPIs if the values are not added. The question 

marks to the left of the fi eld are to see defi ni-

tions. Some values in a study can be confi dential 

and it is important that they are not spread to 

other CST:s. These are checked as sensitive and 

will not presented as single data points for other 

users. 

Figure 12 Panel for inserting the study’s values

Figure 13 Extreme values are pointed our by the system

Figure 11  The names and geographical locations of the 
business groups   

of business group and their name will not be vis-

ible for other users.

After defi ning the study’s structure the user is 

asked to put in the baseline values (fi gure 12).  

At the top of the window is the currency speci-

When the values are added the system makes a 

quick check of the values to make sure that as 

few typos as possible are made. This is done by 

calculating all the KPIs and compare them to the 

mean values of the previous stored KPIs. If the 

current study’s KPIs are outside the span of the 

mean KPIs plus/minus a certain threshold the 

system alert the user. The user is notifi ed and in-

formed which values that are outside the range.  

A KPI that is pointed out as an extreme point by 

Squirrel consists of two baseline components 

and these are highlighted and presented for 

the user (fi gure 13). The user can in this window 

The number of BGs is to specify how many 

business groups the company consists of.  Each 

business group is given a name and the geo-

graphical location is defi ned (fi gure 11). This is 

for structuring the study internally, the number 
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Figure 14  The names and geographical locations of the 
business groups   

Figure 15 The Excel sheet generated by Squirrel 

choose to change the highlighted fi gures or add 

them to the database as valid.

analysis.php 

Once all the values are entered and checked for 

validity the next screen that will be presented 

for the user is the analyse section (fi gure 14). 

The screen shows a listing of KPIs that the user 

can analyse.  It is possible for the user to add or 

change a study’s values after they are entered 

by clicking at the check values link, upper left. All 

KPIs can be analysed in Squirrel in two 

different ways. To the left of each KPI there are 

two icons, one for Excel and one for graphical 

representation. By clicking at the Excel icon a 

»

the current study.  The second row shows the 

average of all previously stored studies.  The 

third row is also a average be only studies with 

the same baseline year as the current study.  The 

fourth and fi fth rows are for minimum and maxi-

mum KPI respectively. 

One of the tool’s features that instantly gives 

the users a view on how the company is doing 

in its IT infrastructure are the graphs that are 

Figure 16 The graphical presentation of KPIs in Squirrel

data sheet is created and presented for the user. 

The Excel document is structured as shown in 

fi gure 15. The fi rst line under the headings is for 

the study itself. It lists all values connected to 

Figure 15  An example of  Excel sheet generated by Squirrel

produce by Squirrel.  The images are generated 

in PHP and done by functions included in the 

GD library. 

The second icon, the one with a graph, takes the 

user to a graphical representation of stored KPIs 

(fi gure 16).  In the graph is a selection of previ-

ously stored KPIs visualised.  In addition to this 

are all related benchmarks plotted at the same 

screen.To the right of the graph is a fi lter inter-

face that lets the user to mask out the studies by 

industry and baseline year.

5.4 Layout and User Interface
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The database may be the most essential part for 

the system itself, but for getting a good response 

and high usage rates it is very important that the 

user interface does not frighten the users. 

The graphical layout of the tool had to be simple 

and easy to understand. An implemented ver-

sion of the tool would be used by McKinsey 

consultants, always working in a high phase with 

upcoming deadlines.  In that perspective it is 

critical for the tool’s survival that it is very intui-

tive and fast to use.

For the project a graphical profi le was created. 

The name Squirrel was introduced in the begin-

ning of the project and was chosen because of 

the similarities between the animal and the tool; 

both collect and store.

Figure 17  A screen shot of Squirrel.  The ambition with Squirrel’s user interface was to create a sense of easy to use and an obvious 
relationship to McKinsey’s 

5.4 Layout and User Interface

Figure 18  A selection of suggestion logos created for the 
project
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A few different suggestions for the logotype 

were created.  Some were more extreme and 

others were more towards somewhat main-

stream. The ambition with the logo was to 

achieve a feeling of a solid tool but still a sense 

of something new.  

Figure 19 The fi nal version

Eventhough it is possible that the tool will be 

named something different if it is used live, it 

was important to form a graphical profi le for 

the project.  The reasons why it is important to 

have a good logotype when forming a profi le 

are many.  The logotype represents the system 

for the user. If it is good and communicates the 

same thing  as the system itself it contributes to 

give positive  

association to the system.

The fi nal version was chosen for its clean design 

and easy to use appearance.  The selected colour 

is a rip from the McKinsey & Company’s logo-

type. The reason for this was to create a clear 

bond between the existing McKinsey Internet/

Intranet pages and Squirrel. 
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6 Result and Discussion 

This part is about how the project turned out, if 

the expected outcome was covered or not and 

McKinsey’s view of the tool via the fi rm’s supervi-

sor of the project, Kishore Kanakamendala.

Here is also thoughts about what could have 

been done in another way and how future ver-

sions of the tool could look like covered. Under 

How it became is a brief discussion about how 

the project changed from a academic point of 

view.

6.1 How it became

The practical part of the project became in its 

functions and shape close to the initially pre-

sented project description. But from the Uni-

versity’s point of view the project turn out to be 

slightly different. 

When the project was sold in to McKinsey and 

at the University a project team set up with two 

different academic supervisors and one exam-

iner was suggested. The reason for this was to 

cover as many of the areas which the project in-

volved as possible. The three branches that were 

pointed out were user data mining and data-

base, interface, and some economical aspects. It 

was not possible to fi nd one single person, at the 

department, with all this knowledge. Instead was 

the idea with a split between several persons 

presented and agreed upon before the project 

was rolled out.

After a few project weeks it became obvious 

that all these different support functions would 

probably not be needed. Partly since the project 

was fairly well structured from the beginning, 

there were no particularly complicated issues 

in the development process that had to be 

discussed or supervised, and partly because 

McKinesy provided all the information needed 

to complete the project with no extra inputs 

form external parties. 

Still the academic matters involving fi nishing 

off the project required a lot of supervision, 

especially the report phase. Knowing this it 

would have simplifi ed a few steps of the process 

with reducing the academic team to one single 

person. Practically this was also how the project 

turned out. 

All in all am I satisfi ed with the project and its 

result, still I believe that I could improve almost 

every given part of it. This is of course natural, by 

doing the project a lot of question marks have 

been straighten out throughout the process 

giving the opportunity to focus and take other 

parts even further if the project was redone. 

If I redid this or started a similar project in the 

future I believe that I would give myself more 

time in structuring the practical parts of the cod-

ing before start scripting. This would not have 

any impact on the end user, but would have 

simplifi ed a lot when coming to handing over 

the code at the end of the project. Another issue 

that I would have done different is also related 

to the start up phase of the project. 

When the terms of the project were discussed 

there were a dialogue if the should be devel-

oped at or externally from McKinsey’s servers. 

The later alternative was chosen because of 
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security issues. McKinsey do not, by default, 

accepts students to to their projects at the fi rm. 

Therefore there does not exists such a thing as 

restricted user accounts that would have be 

needed doing a project like this. Since I did not 

was a part of the staff there would have been 

security issues related giving me access to their 

intranet. Even-though given my access would 

neither have any impact of the result from a end 

user perspective it would also reduce the set-up 

time for the coming steps. If the tool would have 

been developed closely to McKinsey’s IT depart-

ment there would not not be that much of hand 

over issues related to it. It may also have been 

a good idea to expand the McKinsey team to 

involve a IT coordinator or supervisor to avoid 

having to recode parts of the project taking it 

live. It is of cause hard to predict were and when 

in a project the focus should be where without 

knowing how the whole process looks like. 

A third thing is the code itself. By just looking at 

the early parts of the code it is clear that a new 

version of the tool would probably have been 

scripted in another way. This is symptomatic 

when the conceptual and the scripting are done 

parallel. In a new version the code only has to 

cover the functions of the current version and 

nothing more, nothing  less.

Having this said it may be hard to realize how I 

can be satisfi ed with a project when I the same 

time say that I could improve almost every sin-

gle part of it. As I see it the most interesting part 

of the project is also the most abstract one. The 

conceptual design, how to improve the knowl-

edge distribution by custom designing a tool 

to a certain type of studies only, how to show 

that it would have an impact at the consultants 

and their work and in the same time present a 

tool that requires very little maintenance a still 

develops linear to the usage of it. This has been 

the part that I have appreciated the most of the 

project.

6.2 The Outcome

The problem statement for the project was to 

create at pilot for a tool to be automatize KPI 

analysis in IT infrastructure transformation stud-

ies.  This would probably provide extra value to 

McKinsey. 

The tool was demonstrated to various consult-

ants at McKinsey. The feedback from them was 

that this is a tool  they would like to see live and 

there were also some further improvements 

and how to apply the same thinking in similar 

processes at the fi rm suggested.  This is a clear 

indicator that this tool will probably work in live 

situations without any big adjustments of the its 

structure and functions. 

The most concrete outcome of the project is,  of 

cause, the code stock itself. The scripting is obvi-

ously necessarily for the tool but the abstract 

part of the project, the concept is even more 

interesting to look at and will probably have a 

bigger impact on McKinsey.  

The scripting is needed to communicate the 

idea with the project. Without code it would be 

impossible to try out how the concept would 

function and work? Even though the tool is fully 

working there are many areas where the design 

of the scripts could be improved and refi ned. 

It is also likely that a live usage of the tool will 

result in functions added to it. There is also pos-

sible that the tool will have to be ported to a 

Windows/Access environment. If that will be the 

case all database queries have to be rewritten.

The tool’s set of functions will probably be 

expanded in future version. The suggested data 

mining part of the project sell-in has so far had a 

low priority. This may be a good approach to im-

plement later when the tool in its basic form is 



23

Final Thesis Report - Squirrel, Automatize the KPI Analysis Phase in IT Infrastructure Transformation Studies

ITN, Linköping University

accepted and well used in the organization. It is 

could be hard to get acceptance for a giant leap, 

it is often more strategic to do evolution path di-

vided into several smaller steps.  The users have 

most likely easier to adopt automatization of 

task previously done manually, than completely 

new ones solved by a completely new tool.  But 

with a big set of data a data mining function 

could add value for the users, being able to track 

similar studies to improve the synergy effects 

between different CTS.

A set of functions that have high potential are 

the import and export modules that could be 

added to the tool.  

Since most of the data collected in a IT infra-

structure transformation study is structured the 

same way in different studies a direct input from 

Excel would make sense.  This part is not covered 

at all in this project but with well structured and 

marked up Excel sheets distributed to all con-

cerned CTS the amount of manual work would 

decrease even more. 

In the other end of the process, the output were 

all the generated data is presented, would some 

extended features probably add even more 

value for the users. Most of the documenta-

tion at McKinsey is done and presented for the 

clients in Microsoft PowerPoint. Therefore would 

an export function to ppt-fi les add value and 

reduce the manual work for the CTS. 

Another improvement of the current version of 

the tool that could be taken into consideration 

is how the register new studies and how they 

are connected to the users.  As it is in the current 

structure each study is “owned” by one single 

user only. The values entered to the study can 

therefore only be viewed and modifi ed by that 

specifi c user. It could make sense to broaden 

this access restrictions to include the whole CTS 

instead of just the team leader.       

Another broader expansion is to expand this 

automatized process to include other types of 

studies also. KPIs and comparison of  them are 

widely used in other areas as well. 

Security aspects of the tool are important but 

not covered by this project. A live version of 

Squirrel would be placed within McKinsey’s 

Intranet and thereby eliminate the most critical 

security aspects that would have been if it was 

placed at Internet. Still it could be a good idea to 

improve the protection of the stored data. 

6.3 A Few Words From Kishore

Kishore Kanakamedala was asked to give his 

opinion about the project. Here is his view of 

Squirrel.

>>Petter Lorentzon was a summer intern with 

McKinsey & Company during 2006. In his intern-

ship, he worked on a project related to technol-

ogy infrastructure optimization. He identifi ed on 

his own initiative a “white space”, that would be 

extremely useful for consultants when fi lled, in the 

tools we use. When he went back to college after 

the summer internship, he reached out to me and 

asked if he could develop a technology infrastruc-

ture benchmark management tool as part of his 

thesis work and if I would be willing to guide him 

in the process. I gladly agreed to do so.

Overall, his project and the tool both were execut-

ed professionally and with commitment. The tool 

is elegant, addresses the key issues and is easy to 

use and extend. He was reachable throughout the 

project and answered any questions I and my col-

leagues had and implemented suggested changes 

rapidly.

We are already in the process of using his tool as a 

prototype and implementing the full production 
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version which leverages his code base heavily. His 

work is enormously helpful in jump-starting the 

production version.

This project enabled us to automate a key element 

of our technology infrastructure practice and en-

able us to server clients better.

Petter has been a pleasure to work with and de-

livered his commitments and beyond admirably. I 

will be happy to speak with anyone regarding his 

performance. 

Best,

Kishore Kanakamedala

Practice Manager

Technology Infrastructure Practice

McKinsey & Company<<



25

Final Thesis Report - Squirrel, Automatize the KPI Analysis Phase in IT Infrastructure Transformation Studies

ITN, Linköping University

References

 Visited

1. http://www.dream-catchers-inc.com  2007-02-28

2. http://beginnersinvest.about.com  2007-02-27

3. http://en.wikipedia.org  2007-03-01

4. http://www.tdwi.org  2007-03-10

5. http://www.skf.com  2007-02-28

6. http://www.inserve.se  2007-02-28

7. http://www.catb.org  2007-03-04

8. http://www.di.se  2007-03-05

9. http://www.mckinsey.com  2007-03-05

10. http://www.php.net  2007-02-27

11. http://www.idg.se 2007-03-07



Final Thesis Report - Squirrel, Automatize the KPI Analysis Phase in IT Infrastructure Transformation Studies

ITN, Linköping University

Appendix A - Database Structure, Graphical Representation  

Tiny text
Unsigned small int
Unsigned tiny int
Datetime
Text
Int
Enum
Date
Float

Data typesTables

ID first last phone email pass user_level_ID expires active

users

ID datetime user_ID

visits

ID level

user_levels

description

ID study_ID deweight

study_kpis

kpi_ID value

ID user_ID

comments

datetime comment page

ID to_user_ID viewed question reply

questions

ID company_ID user_ID name baseline_year datetime

studies

ID name industry_ID comment user_ID

companies

ID area_ID study_ID name

business_groups

ID name year factor

exchange_rates

ID required_record_ID business_group_ID value sensetive

records

ID user_ID name description

industries

ID tower_ID name description type

required_records

ID name

areas

ID name

towers

ID new_update date

updates

ID value year kpi_ID currency source comment

external_benchmarks

ID name comment tower_ID field_one_ID field_two_ID operator_ID

kpis

ID name space

operators

ID kpi_ID study_ID value

kpi_alerts

comment currency amount
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CREATE TABLE areas (

  ID smallint(5) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE business_groups (

  ID smallint(5) unsigned NOT NULL auto_increment,

  study_ID smallint(5) unsigned NOT NULL default ‘0’,

  area_ID tinyint(3) unsigned NOT NULL default ‘0’,

  name tinytext NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE comments (

  ID smallint(6) NOT NULL auto_increment,

  user_ID smallint(6) NOT NULL default ‘0’,

  datetime datetime NOT NULL default ‘0000-00-00 00:00:00’,

  page tinytext NOT NULL,

  comment text NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE companies (

  ID smallint(5) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,

  industry_ID smallint(5) unsigned NOT NULL default ‘0’,

  comment text NOT NULL,

  user_ID smallint(5) unsigned NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

Appendix B - Database Structure, Listing  
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CREATE TABLE areas (

  ID smallint(5) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE business_groups (

  ID smallint(5) unsigned NOT NULL auto_increment,

  study_ID smallint(5) unsigned NOT NULL default ‘0’,

  area_ID tinyint(3) unsigned NOT NULL default ‘0’,

  name tinytext NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE comments (

  ID smallint(6) NOT NULL auto_increment,

  user_ID smallint(6) NOT NULL default ‘0’,

  datetime datetime NOT NULL default ‘0000-00-00 00:00:00’,

  page tinytext NOT NULL,

  comment text NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE companies (

  ID smallint(5) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,

  industry_ID smallint(5) unsigned NOT NULL default ‘0’,

  comment text NOT NULL,

  user_ID smallint(5) unsigned NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE exchange_rates (

  ID smallint(5) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,
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  year smallint(5) unsigned NOT NULL default ‘0’,

  factor fl oat unsigned NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE external_benchmarks (

  ID tinyint(3) unsigned NOT NULL auto_increment,

  value fl oat unsigned NOT NULL default ‘0’,

  year smallint(5) unsigned NOT NULL default ‘0’,

  kpi_ID tinyint(3) unsigned NOT NULL default ‘0’,

  currency tinytext NOT NULL,

  source tinytext NOT NULL,

  comment tinytext NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE industries (

  ID smallint(5) unsigned NOT NULL auto_increment,

  user_ID smallint(5) unsigned NOT NULL default ‘0’,

  name tinytext NOT NULL,

  description tinytext NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE kpi_alerts (

  ID smallint(5) unsigned NOT NULL auto_increment,

  kpi_ID smallint(5) unsigned NOT NULL default ‘0’,

  study_ID tinyint(3) unsigned NOT NULL default ‘0’,

  value fl oat NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE kpis (

  ID tinyint(3) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,

  comment tinytext NOT NULL,
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  tower_ID tinyint(3) unsigned NOT NULL default ‘0’,

  fi eld_one_ID smallint(5) unsigned NOT NULL default ‘0’,

  fi eld_two_ID smallint(5) unsigned NOT NULL default ‘0’,

  operator_ID tinyint(3) unsigned NOT NULL default ‘0’,

  low enum(‘0’,’1’) NOT NULL default ‘1’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

CREATE TABLE operators (

  ID tinyint(3) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,

  space text NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE questions (

  ID smallint(5) unsigned NOT NULL auto_increment,

  to_user_ID smallint(5) unsigned NOT NULL default ‘0’,

  viewed enum(‘0’,’1’) NOT NULL default ‘0’,

  question text NOT NULL,

  reply text NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE records (

  ID smallint(5) unsigned NOT NULL auto_increment,

  required_record_ID smallint(5) unsigned NOT NULL default ‘0’,

  business_group_ID smallint(5) unsigned NOT NULL default ‘0’,

  value fl oat unsigned NOT NULL default ‘0’,

  sensetive enum(‘0’,’1’) NOT NULL default ‘0’,

  extra_ordinary enum(‘0’,’1’) NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

CREATE TABLE required_records (

  ID smallint(5) unsigned NOT NULL auto_increment,

  tower_ID smallint(5) unsigned NOT NULL default ‘0’,

  name tinytext NOT NULL,
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  description text NOT NULL,

  type tinyint(3) unsigned NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE studies (

  ID smallint(6) unsigned NOT NULL auto_increment,

  company_ID smallint(6) unsigned NOT NULL default ‘0’,

  user_ID smallint(6) unsigned NOT NULL default ‘0’,

  name tinytext NOT NULL,

  baseline_year smallint(5) unsigned NOT NULL default ‘0’,

  datetime datetime NOT NULL default ‘0000-00-00 00:00:00’,

  comment text NOT NULL,

  currency tinytext NOT NULL,

  amount int(11) NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE study_kpis (

  ID smallint(5) unsigned NOT NULL auto_increment,

  study_ID smallint(5) unsigned NOT NULL default ‘0’,

  kpi_ID tinyint(3) unsigned NOT NULL default ‘0’,

  value fl oat unsigned NOT NULL default ‘0’,

  deweight fl oat NOT NULL default ‘0’,

  sensetive enum(‘0’,’1’) NOT NULL default ‘0’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------

CREATE TABLE towers (

  ID tinyint(3) unsigned NOT NULL auto_increment,

  name tinytext NOT NULL,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

CREATE TABLE updates (

  ID smallint(5) unsigned NOT NULL auto_increment,

  new_update tinytext NOT NULL,

  date date NOT NULL default ‘0000-00-00’,

  PRIMARY KEY  (ID)

) TYPE=MyISAM;

# --------------------------------------------------------
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Appendix C - File listing

Here is all fi les included in the projected listed.  To the left are the folders and at the indented lines are 

the fi les.

root/

about.php

add_external_benchmark.php

add_kpi.php

add_record.php

add_required_record.php

add_study.php

add_update.php

addrecord.php

addvalues.php

alertrecord.php

analysis.php

analyzekpi.php

analyzekpi_new.php

benchmarks.php

boxplot.php

calculate_kpi.php

cleanup.php

components.php

create_image_2.php

create_new_user.php

delete_external_benchmark.php

endconnection.php

excel.php

exchange_rates.php

fi les.php

image.php

index.php

kpis.php

login.php

login_page.php

logout.php

mypage.php

newbgs.php

newexternalbenchmark.php

newkpi.php

newrequiredrecord.php

newstudy.php

newuser.php

produce_excel.php

squirrel.css

statistics.php

study_info.php

terms.htm

total_excel.php

update.php

update_bgs.php

update_component.php

update_exchange_rates.php

updatecomponent.php

users.php

boxplot_building_blocks/

boxplot_building_blocks

boxplot_background.png

outliers.png

content/

about.inc

addvalues.inc

analysis.inc

analyzekpi.inc

analyzekpi_backup.inc

benchmarks.inc

boxplot.inc

components.inc 

exchange_rates.inc

fi les.inc

index.inc

kpis.inc

login_page.inc

login_page_backup.inc

mypage.inc

newbgs.inc

newexternalbenchmark.inc

newkpi.inc

newstudy.inc

newuser.inc

updatecomponent.inc
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users.inc

graph_building_blocks/

average_line.png

datapoint_benchmark.png

datapoint_BIC.png

datapoint_current_study.png

datapoint_other_study.png

graph_background.png

image_building_blocks/

axis_640_480.png

bgr_640_480.png

data_point_1.png

demo_layer.png

images/

add_icon.gif

ambient_image.jpg

ambient_image_B.jpg

bgr_border_a.gif

bgr_border_b.gif

bottom_question.gif

button_next.gif

button_previous.gif

cancel_button.gif

check_error.gif

check_ok.gif

comment.gif

comment_distance_1.gif

comment_distance_2.gif

description.gif

distance.gif

excel.gif

graph.gif

send_button.gif

send_button_disable.gif

test.png

top_logo.jpg

top_logo_question.jpg

week_1.gif

week_10.gif

week_11.gif

week_12.gif

week_13.gif

week_14.gif

week_15.gif

week_16.gif

week_17.gif

week_2.gif

week_3.gif

week_4.gif

week_5.gif

week_6.gif

week_7.gif

week_8.gif

week_9.gif

include/

endconnection.inc

start.inc

startconnection.inc

version.inc

templates/

addvalues_javascript.inc

analysis_javascript.inc

analyzekpi_javascript.inc

body.inc

body_style.inc

common_javascript.inc

header.inc

layer.inc

login_page_javascript.inc

menu.inc

new_external_benchmark_javascript.inc

newbgs_javascript.inc

newkpi_javascript.inc

newstudy_javascript.inc

newuser_javascript.inc

style_sheet.inc

updatecomponent_javascript.inc



Final Thesis Report - Squirrel, Automatize the KPI Analysis Phase in IT Infrastructure Transformation Studies

ITN, Linköping University

Appendix D - Project Sell In Screen Shots

When the project was presented for McKinsey & Company for the fi rst time it was done with a Power-

Point presentation.  Here are the slides. 

Figure 20 Slide 1
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Figure 23 Slide 4

Figure 24 Slide 5
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Figure 21 Slide 2

Figure 22 Slide 3


