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With Microsoft providing a new business data analytics tool which is called
Power BI, Nokia company has found out a new pattern for displaying product and
business management information to employees as well as to customers by using
the tool for creating concise reports.

As a quite modern data analysis software, Power Bl provides interactive visualiza-
tions with self-service business intelligence capabilities, where the end users can
create reports and dashboards by themselves without having to depend on infor-
mation technology staff or database administrators.

In this thesis Microsoft Azure cloud computing service, Azure analysis services,
SQL server management studio and visual studio management were used to de-
velop a whole data automatic process service, which reads data from a SQL data-
base, processed by tabular model, deployed into Azure Analysis services and fi-
nally displays data in different visualizations with Microsoft Power BI.

In all, this project created a data handling system which achieved the team’s goal
of implementing user stories, data automation and controlling data flow at its
every step.
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1 INTRODUCTION

The aim of this final thesis project is to design and create an online data analysis and
process model together with PBI report by using SQL database for Nokia 5G Product
Management & TCO team.

1.1 NOKIA

Nokia (in Finnish: Nokia Oyj) is a multinational company headquartered in Espoo, Fin-
land, which is mainly engaged in the production of mobile communication equipment and
services. Founded in 1865, Nokia was mainly engaged in logging and papermaking.
Later, it also engaged in the production of rubber shoes, tires, cables, mobile phones, etc.
Currently, it is mainly based on communication business and advanced technology re-

search and development and authorization. /1/

NOKIA

Figure 1. Nokia logo blue.

| ===

Figure 2. Nokia headquarters in Espoo.

In 2017, Nokia employed approximately 102,000 people in over 100 countries, did busi-
ness in more than 130 countries, and reported annual revenues of around €23 billion.

Nokia is a public limited company listed on the Helsinki Stock Exchange and New York
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Stock Exchange. It is the world's 415th-largest company measured by 2016 revenues ac-
cording to the Fortune Global 500, having peaked at 85th place in 2009. It is a component
of the Euro Stock 50 stock market index. (en.wikipedia.org, 2019) /2-3/

1.2 MN Product Management & TCO.

MN PdM owns the product and releases management for all MN BG portfolio packages
including product strategy, roadmap, and release content and feature definition from the

customer and network perspective.

A pervious way of business process management, management reporting, budgeting and
forecasting, financial reporting is using Excel. Except for creating a report, team members
also use Excel for collecting data, which has led to massive manual effort and the security
level is quite low. On the other hand, Excel has lots of limitations such as limited data
sources, text, table forms and sharing methods, so that a new reporting tool is needed. In
order to reduce the manual effort of collecting data and analysing data by team members,
OLAP is a good choice.

1.3 Overall project description

This project has created a data automation system composed of multidimensional online

analytics processing and reporting services.

It is to a prototype for the data analysis automation system which is used by the business
management team of Nokia Oyj. and it is restricted within the company premises. The
project has been implemented under the guidance of line manager, Ms. Johanna Kuusela,
and other product managers within the team. This project is useful for the whole team as

well as other Nokia internal users in checking product information.
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2 SYSTEM STRUCTURE AND FUNCTIONALITY

2.1 System level description
As shown in Figure 3., the planned automation project consists of SQL database, Needed

port server, Azure and Access right/ Access groups design.

Relational Multidimensional

connections to other systems, SSAS model as multidimensional OLAP, Power Bl as re-
OLTP OLAP OLAP l
l; " | T 1

Ch

[y -
o8- |
L J_,J - _\ ‘

e |
&\tj 1 Report

Server

Figure 3. System structure. /15-16/
2.2 System functionality

To achieve the goal of data automation, the system should include the following func-

tionalities:

e SQL Server data is updated when new data is available.

e Connections to other systems update when new data is available.

e SSAS is applied for end users go to the reporting services.

e Tabular model project is created for data automation analysis model.

e Power bi used as a simple interface for end users to create reports and dashboards.
e Azure served as a public cloud computing platform which used by analytics ser-

vices.

Additionally, in the Figure 4., each module of this system and the tools which given by

the customer is listed.



Microsoft SQL
server manager

'llﬁl Power BI

|

Data analyst automation system

Raw data
Tabul il
- fabular model —
Database Security control Tables and .
Relationships | |Security control

— i

Cloud computing
platform and services

Report service

Power Bl deskiop
1
Data visulazations | (<€-----o---oo- Power BI app

Figure 4. Package diagram

—

Admins

i

Users

System

database update and
maintainence

report colored dot
parameter adjust

configuration products
report mantianence

Radio products report
mantianence

use of configuration
products report

use of Radio products
report

Figure 5. User Cases Diagram
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In the following table, user cases are listed and prioritized.

Table 1. Table of user cases.

Actor User cases Properties (1 being the highest)
Admins | Database update and maintenance 1
Adjust the parameter which related to 2
the coloured dot in the report
Configuration products report adjust- 3
ment and maintenance on local side and
publish to online
Radio products report adjustment and 3
maintenance on local side and publish
to online
Users Use Configuration products report 3
Use Radio products report 3
2.3 Security

This system contains confidential data which is used only within the company’s scope,

so that all kinds of access is limited to users with Nokia network 1D, only Superuser/Ad-

ministrator has direct access to SQL server and its raw data, full read/write access is given

to a limited group, which is maintained by Admin and these users have access to needed

VS model, and PBI reports desktop version.

2.4 Input and Output from database

Tables which are used in this system are illustrated in detail in chapter 5, the data which

displays in the final report is mentioned in this chapter. In the following Figure 5., input

data is shown in light blue table on the left, output data is shown in the dark blue table on

the right.
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Technology
Market
Configuration Technology
Customer IVIark.et ;
Configuration Competitor Configuration
products Category Custom“ar
report Information Competitor name
Configuration Category
Date range Information about competitiveness status
Nokia ASPC Competitiveness status with color
Competitor ASPC
ltem ID Volume
Radio ltem description COGS%

products P7 date Item ID

report Nokia ASPC I;;r: ilescrlptlon
ate
GDP
Phase out product ID

Phase out product ID Phase out product description

Phase out product description PiPo type

PiPo type Phase out product ID

Phase out product ID Cost competitiveness with Competitor XXX

Competitor XXX ASPC Cost competitiveness with Competitor YYY
Competitor YYY ASPC

Figure 6. Input and output data from database

2.5 Functionality

The result of this project is to provide a report which contains analysed data and updates
automatically. The report comprises three tabs, namely TCO Configuration Dashboard,
Top Radio Products Ordered by VVolume and Top Radio Products Ordered by COGS.

In the TCO Configuration Dashboard report, users Able to filter Product data by product
technology, Market area, Customers, Configuration id, Competitors and Configuration
content. Customer configuration competitiveness status against main competitors’ infor-
mation is displayed in the form of coloured dot.

In the Top Radio Products Ordered by VVolume report, top radio products are ordered by
volume. Radio products phase in and phase out information and Radio products ASPC

competitiveness information is displayed according to the user’s selection.
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In the Top Radio Products Ordered by COGS report, top COGS products are ordered by
the COGS% which specified in the formula 5. Products phase in and phase out infor-
mation and Products competitiveness information is displayed according to the user’s

selection.
2.6 User management

User access right is controlled both in the SQL database by creating a security script and

in the SSAS model by using role level security control.
1. Superuser/Admin

Admins are given full access to all data, all data structures and all views, user control,
database maintenance related tasks. Admins also have the responsibility to maintain data

integrity. Access is complete to all SQL/VS model and given on an individual basis.
2. Write limited access

Limited writing access is given to defined program persons who are able to input ASPC
LE. Access is limited to group membership.

3. Read/Write full access

Full reading or writing accesses are given to defined persons for mass updating parts/full

database tables. Access is limited to group membership.
4. Read limited access

Users can read product ASPC summary for a group of products on system level config-

ured cost only on the current period. Access is limited to group membership.
5. Read full access

Users can read individual product ASPC’s for an extended period. Access is limited to

group membership.
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3 TOOLS AND TECHNOLOGIES

3.1 Programming Tools
3.1.1 SQL

SQL, which stands for Structured Query Language, is a domain-specific language used
in programming and designed for managing data held in a relational database manage-
ment system (RDBMS), or for stream processing in a relational data stream management
system (RDSMYS). It is particularly useful when working with structured data where there
are relations between different entities/variables of the data. SQL provides two main ad-
vantages over older read/write APIs like ISAM or VSAM. First, it introduces the concept
of accessing many records with one single command; and second, it eliminates the need

to specify how to reach a record, e.g., with or without an index. /4/

SQL was originally base on relational algebra and tuple-relational calculus. It consists of
many types of statements and can be informally classified as a sub-language, commonly:
a data query language (DQL), a data definition language (DDL), a data control language
(DCL), and a data manipulation language (DML). The scope of SQL includes data que-
ries, data manipulation (insert, update and delete), data definition (schema creation and
modification), and data access control. Although SQL is often described as a declarative

language (4GL), it also includes procedural elements. (W3schools, 2019)
3.1.2 DAX

DAX, which stands for Data Analysis Expressions, is the native formula and query lan-
guage for Microsoft Power Bl Desktop, Microsoft PowerPivot, and SQL Server Analysis
Services (SSAS) Tabular models. DAX contains most of the functions used in Excel for-
mulas that have additional functions for working with relational data and performing dy-
namic aggregation. It is, to some extent, the evolution of Microsoft's Multidimensional
Expressions (MDX) language developed for the combination of Analysis Services multi-
dimensional models (often called cubes) and Excel formula functions. It is designed to be
simple and easy to learn while exposing the power and flexibility of the PowerPivot and
SSAS tabular models. /5/
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3.2 Software Tools
3.2.1 Microsoft SQL Server Management Studio (V17.7)

SQL Server Management Studio is an integrated environment for managing any SQL
infrastructure. SSMS is used to access, configure, manage, administer, and develop all
components of SQL Server, Azure SQL Database, and SQL Data Warehouse. SSMS pro-
vides a single comprehensive utility that combines a broad group of graphical tools with
many rich script editors to provide access to SQL Server for developers and database
administrators of all skill levels. (Steve Stein, 2018) /6/

3.2.2 Microsoft Azure

Microsoft Azure is a Platform as a Service (PaaS) solution for building and hosting solu-
tions using Microsoft products and their data centres. It is a comprehensive cloud product
that allows users to create enterprise-level applications without having to build their in-

frastructure. /7/
3.2.3 Microsoft Visual Studio (V15.7.3)

Microsoft Visual Studio is an Integrated Development Environment (IDE) for developing
GUI (Graphical User Interface), consoles, Web applications, web apps, mobile apps,
cloud and web services, etc. Visual Studio contains features that complement every aspect
of software developing. With the help of this IDE, managed code as well as native code

can be created. /8/
3.2.4 Microsoft Power Bl (Power Bl Desktop 2.59.5135.421 64-bit)

Power is a cloud-based Data Visualization, and Business Intelligence tool that converts
data from disparate data sources into interactive dashboards and Bl reports. Power Bl
suite provides a wide range of software, connector, and services - Power Bl desktop,
Power Bl service based on SaaS (Software as a Service), and mobile Power Bl apps avail-
able for different platforms. Business users are often using these set of services to con-

sume data and build BI reports. /9/
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4 ANALYSIS

Product managers of the TCO team would like to have product cost competitiveness of
TCO configurations information as well as radio products GDP forecast information dis-
played in one dashboard so that they can check key customer configuration competitive-
ness status against their main competitors and radio products demanding forecast infor-

mation quickly.
4.1 Requirements specifications

In the following tables, requirements which proposed by the team leader in this project

are listed and prioritized.

Table 2. Table of requirements.

No. | Requirements Importance (1 be- | Type

ing the highest)
I1 | Data sources 1 Interface
F1 | Cost competitiveness status calculation | 2 Functional
F2 | Security control 3 Functional
N1 | Tabular model 1 Non-Functional
N2 | Data relationship 2 Non-Functional
N3 | Professional, modern, responsive design | 1 Non-functional
N4 | Power Bl view 4 Non-functional

4.2 Design specifications
4.2.1 Data Sources (11,1)

Except for the existing data which can be found in SQL databases, some of the data need
to calculate by creating a view in the database or calculating in the model. Checking and
updating the database structure document is needed. In the meanwhile, changing the data

format according to customers requirement is needed.
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4.2.2 Cost competitiveness status (F1,2)

When ‘cost’ is mentioned, it always refers to the actual cost and the latest forecast cost.
Several meetings were held to discuss the formula of the cost competitiveness. The cost
competitiveness and pipo type calculation rues was existed in the previous report, but the

calculation result is not so accurate to some extent.

For example, the previous logic of calculating the competitiveness is that how much com-
petitors are below or beyond Nokia, now the calculation is based on how much Nokia is
below or beyond the competitors so that the value of denominator in the calculation for-

mula is totally different. Finally, was agreed on the following formula:

Configuration products cost competitiveness =

( CompetitorCost
NokiaCost

) + 100% 1)
e Phase-in-phase-out status =

{ 0% (computed date < P7date + 1moth)

PlaoP __ (computed date > P7date + 1month) @
POgpp+ Plgpp

e Radio products cost competitiveness =

(1 _ ComptetitorActualCost ) * 100% (computed date < P7date + 3moths)

Nok:iaAcutalCost (3)

( - COT;ZZ:;Z)ZLOCZ@SC;?;O“) * 100% (computed date > P7date + 3months)
e GDP =SUM 12months forecast volume 4)
e COGS = DGP * ASPC ®)

4.2.3 Security control (F2,3)

The access right to both the SQL database and the SSAS model is given to the limited
group and categorized to be ‘Read-only’ and ‘Read and Write’ groups.

Database-Level Roles are used for grant and control the access right to the database, SQL
Server provides several roles which are security principals that group other principals.
They are like groups in the Microsoft Windows operating system. Database-level roles

are database-wide in their scope of permission. /10/
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Analysis Services provide a role-based authorization model that grants access to opera-
tions, objects, and data. Access to Analysis Services instance or a database of all users
must be in the context of role to perform this operation. An Analysis Services system
administrator is responsible for granting the server administrator role membership as well
as giving himself unlimited access to operations on the server. The Administrator’s role
has fixed permissions and cannot be customized. The administrator could be changed
only when the model is modified on other PC by different people who have the right to
write the model. /11/

4.2.4 Tabular Model (N1,1)

To provide an efficient and rapid way of providing self-service business intelligence (BI)
to client applications, for instance, Microsoft Excel, Microsoft Power Bl, and Microsoft
Power View, SSAS Tabular models are used as in-memory databases that model data

with relational constructs such as tables and relationships.

A tabular model can be treated as an integration between a SQL Server relational database
and an SSAS multidimensional cube, which inherits both features and elements from da-
tabase and cube. Like a database, the tabular model supports tables and their relationships.

Like a cube, the model also supports measures and key performance indicators (KPIs).
4.2.5 Data relationships (N2,2)

A relationship is a connection of tables; it based on the columns in each table that contain
the same data. Relationships that already exist in the tables (at the data source) that you
choose to import will be re-created in the model, if you use the Table Import Wizard to

import from the same data source. New relationships can also be created manually.

There are two types of relationship in the tabular model which are namely: one-to-one
and one-to-many. A many-to-many relationship is not available in the model designer;
this kind of a relationship can be replaced by DAX formulas. Example of the relationships
are shown in Figure 12. and Figure 13. Only following the requirements and rules to

create the relationship will make the model works.



23

Relationship Type Lookup Column Column
Customers-CustomerDiscounts one-to-one Customers.CustomerlD CustomerDiscounts.CustomerlD
Customers-Orders one-to-many Customers.CustomerlD Orders.CustomerlD

Figure 8. Table of types of relationships.

An example of a many-to-many relationship is a direct relationship between Products and
Customers, in which a customer can buy many products and the same product can be

bought by many customers.

Customer ID
Customer ID Oder ID
Name Order Date
Email E\CE Product

Quantity

Figure 9. An example of a many-to-many relationship.
4.2.6 Professional, modern, responsive design (N3,1)

Usually, in the beginning stages of developing applications, functionality is in higher pri-
ority than a well-designed UI and UX. In this project’s case, the purpose of the project is
to display the product data in a simple way, so that it is significant to design a user-
friendly Ul and UX. The Ul should have clear and offer easy instructions about how to
use the report, and it is better to be in alignment with the existing reports which follow
the company’s design template and used the company’s colour scheme. Data visualiza-

tions should use a consistent colour scheme where possible.

As a quite developed company, Nokia has its own font style, colour scheme and other
templates. An example of the Nokia website (Figure 12.) follows the rule where it uses a
colour scheme for the Ul and data visualizations which incorporate the company brand

colours (Figure 1). /2/
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TirnesNethIV - A K na- B %A

Theme Fonts

Cambria (Headings)
Calibri {Body)
SimSun (Headings)
SimSun (Body)

Recently Used Fonts
Times New Roman
Nokia Pure Headline
Nokia Pure Text

Figure 10. Nokia fonts.

[=] Mokia theme for Power BLLJSON EJ

1 {

2 "nam=": "Nokia",

3 "dataColors": ["#124191", "$001135", "f#edf2f3", "#58aZae",

< "$445766", "$273142", "H00cSEE", "H££3154", "HEE£ELOOM, "$#4b4Ad33M],
5 "background":"§FFFFFF",

& "foreground": "#001135",

7 "tablelccent™: "#124151"

8 }

Figure 11. Nokia theme JSON file screenshot.

- @C  Semen o-

For business Innovation About Support Contact Sen )} ~

For consumers For business
It just keeps getting better ] ' Get the right networking and
technology solution today

Figure 12. Screenshot of Nokia website.



25
4.2.7 Power Bl view (N4,4)

Three different reports are required in the final app: TCO Configuration Dashboard, TOP
GDP Radio Products, and TOP COGS Radio Products. The latter two reports could be

switched by a button on the same page so that it will be two pages in the dashboard.
Each title of the reports is listed below with corresponding report content.

e TCO Configuration Dashboard
Input:
1. Filtering. Users can use one OR multiple filters. (e.g., Figure 13.)
a. <Technology> filter
b. <Market area> filter

c. <Customer> filter

VISUALIZATIONS > FIELDS

r

i

District Manager 4 » | Sales

an Gusnot 4« [ District
M  BusinessUnitiD
W  District
I= District Mana...
B  DistrictiD

District Manager W DM_Pic
W DM_Picfl
FILTERS i @ Hem

L — Visual level filters W Buyer

Figure 13. An example of Slicer. /12/

2. Possibility to select a subset of configurations that are listed after filtering.
Default: all

3. Possibility to select content of configuration < Configuration content> se-
lector: Full configuration, BBP only, RF only. Default: “Full configura-
tion”

4. Possibility to select Competitor < Benchmarking against> — selector
(ERI/HUA/Both) — Default is “both”
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5. Date range - selection

Output:

1. Dashboard Matrix (e.g., Figure 14.)

07 0-Hosiery [

OB0-Acoessones

Cra{-Home
-Groceries

Total

5549 £23,132.601 422,051,952 £23,132.601

Figure 14. An example of Table. /13/

2. Configurations grouped by technology

3. Data:

a. Competitor |

1)
2)
3)
4)
5)
6)

Technology

Market area

Configuration — clear text

Customer

Quarterly competitiveness status represented by coloured dot
Info about used SW improvements: Free text field, use title

comments/notes

b. Competitor Il (when selected)

1)
2)
3)
4)
5)

6)

Technology

Market area

Configuration — clear text

Customer Name

Quarterly competitiveness status represented by coloured dot
(formula (1))

Info about used SW improvements: Free text field, use title

comments/notes

4. If configuration cost data missing on selected a date range (partly or full)

— use a different background colour
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5. Dot colour: If the competitiveness value is 0% or less, use green. If the
value is bigger than 0% less than 10%, use yellow. If the value is equites
or bigger than 10% and less than 20%, use red. If the value is equites or
bigger than 20% use black.

6. Date

7. security level <confidential>

e TOP GDP Radio Products
Input:
1. <Product Type>Filter. Users can select the products type
2. <See COGS report>Button

Output:

1. Radio Products information table ordered by volume. (Sum forward 13
months forecast GDP). (e.g., Figure 15)

P ~ = = -
Category . SubCategory . Deluxe Economy Regular Total A
Audio’ Bluetooth Headphones 7380417 22113504 = 378,685.86

f ) o 7 5251406 34401745 48211129 | |
REconomyrding Pen 98,568.00 81,439.75 124,383.10 304,390.85
. Total . 267.894.43 = 207,757.98 . 689,535.59 . 1,165,188.00
Cameras and camcorders Camcorders ’ . 64615000 . 8361800 . 1,319073.00 .2048,841.00 .
§ Cameras & Camcorders Accessories | . 7262605 .  49,058.96 39,355.00 161,040.01 .
Digital Cameras 218,884.00 . 179,265.00 681,304.90 . 1,079,453.90
-------- Digital SLR-Cameras - - - - 148:136.00 - -201,005.00 -818,556.10 - 1,167,697.10 - -
- - Total . - 1,085,796.05 - 512,946.96 -2,858,289.00 - 4,457,032.01 -
Cell phones ’ Cell phones Accessories ; 9,749.25 - 895475 - - 18,704.00 -
| : : Home & Office Phones : 16,198.56 - 629786 - 5366053 © 76,156.95 |
Smart phones & PDAs 267,763.00 13,545.00 463,931.00 745,239.00
Touch Screen Phones © 109,406.00 58,581.00 350,103.00 518,090.00 °
" Total &g s : i o © '403,116.81 87,378.61 867,694.53  1,358,189.95
Computers ' Computers Accessories © 24288530 28550667 = 17077043 699,162.40
) ' Desktops © 60016500 32477130 = 76804050 1,692,976.80
Laptops ) 96255900  319420.00 2489869.75 3,771,848.75
Monitors ) 002,749.00 = 270,251.00 982.865.00 2,155,865.00
R Printers, Scanners & Fax. . . . .| . 27777000 . 12319400 . 818971.00 . 121993500 |
Projectors & Screens . . 3363,297.00 . 257,203.00 . 2,326,036.00 .5,946,536.00 .
. . Total . . 6,349,425.30 .1,580,345.97 .7,556,552.68 15,486,323.95 .
Games and Toys ; Boxed Games : P 3,202.61 3579.56 . 298485 . 9,767.02 .
. Download Games 48,805.11 84,017.78 54,173.02 186,995.91 .,
L Total 52,007.72 87,597.34 57,157.87 196,762.93 d

Figure 15. An example of Matrix. /14/

2. Data:
a. Top Volume Product
1) Volume (sum forward 13 months GDP)
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2) Sl Code
3) Product Description
4) P7 Date
b. Phase out Product where applicable
1) Po Sl code
2) Product Description
3) PiPo type/status
c. Cost Competitiveness
1) Cost competitiveness status represented by coloured dot
If P7 date is already past, use the green background colour for P7 date
PiP0% calculation formula (formula (2))
Radio products cost competitiveness calculation formula (formula (3))
If cost data or P7 date information missing on selected product (partly or
full) — use a different background colour
Dot colour: If the competitiveness value is 0% or less, use green. If the
value is bigger than 0% less than 10%, use yellow. If the value is equites
or bigger than 10% and less than 20%, use red. If the value is equites or
bigger than 20% use black.
GDP Planning Date
Today Date

10. Security level: <Confidential>
e TOP COGS Radio Products

Input:
1.
2.

<Product Type>Filter. Users can select the product type
<See GDP report>Button

Output:

1.
2.

Product competitiveness information ordered by COGS.
Data:
a. Top Volume Product
1) Calculated percentage by each product type
2) Sl Code
3) Product Description
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4) P7 Date
b. Phase out Product where applicable
1) Po Sl code
2) Po Product Description
3) PiPo type/status
c. Cost Competitiveness
1) Cost competitiveness status represented by coloured dot
If P7 date is already past, use the green background colour for P7 date
PiP0o% calculation formula (formula (2))
Radio products cost competitiveness calculation formula (formula (3))
If cost data or P7 date information missing on selected product (partly or
full) — use a different background colour
Dot colour: If the competitiveness value is 0% or less, use green. If the
value is bigger than 0% less than 10%, use yellow. If the value is equites
or bigger than 10% and less than 20%, use red. If the value is equites or
bigger than 20% use black.
GDP Planning Date
Today Date

10. Security level: <Confidential>



5 IMPLEMENTATION

5.1 Data and relationships analysis

Tables in the SQL database are used in this project; the structure and relationships are
manually drawn and illustrated in the following Figure 16. Table creation and update

permission is only granted to the core development team, so that creating a new table is

not allowed in this project.

Configurations

PK Sales ltel

m

P7CadlendarDate

CompConfigurationASPC
PK  ltem Code
FK  Configuration

Supplier
MultipliedASPC
LE CalendarDate
ProductType

Qty

key_figure
ComputedDate
PlanningCalendarDate

PiPo

PK  Pi_sI
PiDescription
Pi_Qty
Po_SI
PoDescription
Po_Qty
Po ID

Late:
PK

Figure 16. Entity-Relationship Diagram for the tables in Database.

Each table has redundant data, for instance, columns which are not needed in this project
or products which do not belong to the radio category. A common way used by the pre-
vious developers is to create a view to get a filtered table or a joint table (e.g., Figure 17.).

From a maintenance point of view, it is efficient to create a view which will be used many

st_Actual ASPC

Sales ltem

Actual Sales tem ASPC
ComputedDate

times in later development.

Lz FK1 Configuration
PR Date Range FK2 EOM Configuration_List
Year Quantity PK  Configuration
EOQ ProductType
Customer
Market area
Info
Category
ConfigurationASPC
PK Sales ltem
FK  Configuration po
EOM
Mokia configuraiton Cost
Category
GDP Latest_LE
IPK Jtem ID EF’K Sales ltem
Total CM 1 Unit Class LECalendarDate
PK  Sales ltem ltem UpdateCalendarDate

APSC LE Data

CompCM
+PK  Item Code

Supplier
Description

LE Date

ASPC

UpdateCalendarDate
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SET ANSI_MULLS ON
Go

SET QUOTED_IDENTIFIER ON
@0

SCREATE VIEW [dbo] . [Yugitest Radio PIPO P7DATE] AS
--Radio products MAPPING TO PIPO AND P7DATE, [P7PLUSIM] used for PiPo% calculation, [P7PLUS3M] used for cost competitiveness calculation
SELECT DISTINCT [dbo].[GDP].[Item ID],

dbo.PiPoV3.Pi_SI,dbo.PiPoV3.PiDescription,
dbo.PiPoV3.Po_SI,dbo.PiPoV3.PoDescription,
dbo.PiPoV3.Po_ID,dbo.PiPoV3.PiPo_Type,
dbo.[Total CM].P7CalendarDate,
DATEADD(MONTH, 1,dbo. [Total CM].P7CalendarDate) AS [P7PLUSIM],
DATEADD(MONTH, 3,dbo. [Total CM].P7CalendarDate) AS [P7PLUS3M]
FROM [dbo].[GDP]
EFT JOIN dbo.PiPoV3 on [dbo].[GDP].[Item ID]=dbo.PiPoV3.[Pi_SI]
OIN dbo.[Total CM] ON [dbol.[GDP].[Item ID]=dbo.[Total CM].[Sales Item]

G0

Figure 17. Example of view creation in SSMS.

As for data which only used once or only acts as a flag will makes the database more
redundant so that this kind of information will be stored or measured in SSAS cubes. For
example, Today Date is required to show at the right bottom corner of every report in ‘dd-
MMM-yyyy’ format. Instead of extending the table to add this information, DAX formula
Today Date = now() is used to create a measurement in the SSAS cube is more effi-

cient.

[Period] - Jx|TodayDate:= now()

d Period ~ Year ~ DateRange ~ EOQ ~ Wl /ife:) 7]
1l 1 2013 31/01/2013 0... 31/03/...

2 2 2013 28/02/2013 0... 31/03/...

And2 240020704120 ok I e

odayDate| HistoryDz FutureDate:
20/03/201| 28/02/20 30/04/2021 ;grmftgﬁ
12:09:44_| 00:00:00 00:00:00

| ConfigurationASPC,lDateList,J Conﬁgurations,] Conﬁguration_List,I

Figure 18. Example of measurement in SSAS.
5.2 Tabular model creation

Based on the tables and relationships are gained from the SQL database, serval measure-
ment creation processes and data format changes are needed. In the following Figure 19.,

new features are marked out.



Configuration_List
PK  Configuration

Abbreviations
Configurations
PK  Primary Key PK Sales tem
FK1 Configuration C
FK Foreign Key Fi2 EOM
M Measurement Quantity
ProduciType
CC Calculated Column Customer
Market area
Info
M Category
DareList Confi tionASPC
onfiguration
PK Date Range Z
PK Sales ftem
“ear bo
E0Q FK Configuration
] Today Date EOM
Nokia configuratton Cost
Category
Total CM ceoe
P':(E - PK temID
ales ftem Unit Class.
P7CadlendarDate ttem
CC  P7Date+1mon Qty
CC P7Date+3mons key_figure
ComputedDate
PlanningCalendarDate
PiPo CC 13monsGDPperProd
PK PLSI CC COGS
PiDescription
Pi_aty
Po_sl
PaoDescription
Po_Qty
Po_ID
CC  PiPo Status

Latest_Actual ASPC

PK Sales ttem
Actual Sales tem ASPC

ComputedDate

Figure 19. Screenshot of SSAS model structure.

Latest LE
PK  Sales tem
LECalendarDate

UpdateCalendarDate
APSC LE Data

CompCM
PK  tem Code

Supplier

Description

LE Date
UpdateCalendarDate
ASPC
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CompConfigurationASPC
PK  ftem Code
FK Configuration

Supplier
MuttipliedASPC.
LE CalendarDate
ProductType

CC HUAAPSC

CC ERIASPC
CC CostDelta
CC  KPiLight

The relationship in the SSAS model needs to be created manually and directions can be

adjusted in the diagram module. Each measurement in the multidimensional cubes can be

used many times in the same or different tables.

o [

Figure 20. View selection toolbar.

5.3 Deployment

After creating the model, the security level is checked at this level. Administrators could

give the write or read rights to certain members or groups. Only row level security tech-

nology is used in the SSAS model.
4 ml Roles

> &g Admin
[ &g Reader

Figure 21. SSAS roles.
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In this model, two groups are created. ‘Admin’ is given full access rights; the ‘Reader’

group only have the read permission. (e.g., Figure 22.)

Role Manager

? X

Spedfy the roles for the tabular project. Roles define a group of users with a set of permissions on the Analysis

Services database.
MName Permissions Description
Admin Administrator
New Copy Dekte
% | Detais - Reader

Row Fiters  Members | Tables and Columns
Select Tables and Columns that should not be visible to users.

&[] CompConfLevelConfigurationASPC_forcalculation
| calculateFullConfig_forcalculation
UnionConf

Latest_LE

Yugitest_Radio_PiFo
Latest_Actual_ASPC
Yugitest_Radio_PIPO_F7DATE
‘Yugitest_Radio_Comp_Cost
(COMP_HUA_ASPC
COMP_ERI_ASPC
Yuqitest_Radio_GDP

O

B - - - - B - -

Figure 22. Role Manager.

[ox ][ Gne

When checking model’s properties, put the correct server link and give a proper name.

An example of the settings is shown in Figure 23.

Configuration: ‘Actlve(De'velopment) ~ | Platform: |Active(x86)

V‘ ‘ Configuration Manager...

4 Configuration Properties v Deployment Options
Deployment Processing Option Default
ADAL Cache Default
Query Mode In-Memory
v Deployment Server
N, 2sozure:/ pe.asazure windows.net/xiayug}
Edition Developer
Database XYQ_TEST
Model Name XYQ_TEST
Version 13.0
~ DirectQuery Options
Impersonation Settings Default
Server
Deployment Server

Apply

Figure 23. Project property.
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When deploying the solution, the tabular model will double check data source settings
and relationship correctness itself. If no errors or warnings come out, then deployment

will start after typing the correct user account and password.

Deploy ? X
Deploying

The deployment operation may take several minutes to complete.

o 8 Total 0 Cancelled
Success
8 Success 0 Error

Details:

Work ltem Status Message
[ |Deploy metadata______[Success Metadatadeployed_______| |
& Configurations Success. 62,877 rows transferred.
& CompConfigurationASPC Success, 65,577 rows transferred.
] CalculateFullConfig_forcalcu.. Success. 65,262 rows transferred.
& UnionConf Success. 9,037 rows transferred.
@ Datelist Success. 156 rows transferred.
< Configuration_List Success. 201 rows transferred.
@ ConfigurationASPC Success. 27,599 rows transferred.

Stop Deployment Close

Figure 24. Solution deployment.

When the deployment succeeds (e.g., Figure 25.), the tabular model can be found in Azure
analysis services resource group. After deployment, an update in the SQL database will
automatically update and be processed in the model. Due to the advantages of MOLAP,

data processing will be more diverse and efficient.

Terminology: /16/

OLAP (Online Analytical Processing) is a method of the swiftly answering multidimen-
sional analytical queries in computing. OLAP is part of a broader business intelligence
category that also includes relational databases, report authoring, and data mining. OLAP

typically applies in business reporting for marketing, sales, BPM (business process man-
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agement), management reporting, budgeting and forecasting, financial reporting and sim-
ilar areas, with new applications emerging, such as agriculture and medical industry. The

term OLAP was created as a slight modification of the traditional database term OLTP.

MOLAP (multi-dimensional online analytical processing) is the classic form of OLAP.
Instead of storing data in a relational database, MOLAP stores data in optimized multi-

dimensional array storage.
Advantages of MOLAP:

e Quick query performance because of optimizing storage, multidimensional index-
ing and caching.

e Due to compression techniques, the on-disk size of the data is smaller than the
data stored in the relational database.

e Calculating higher levels of data aggregation automatically.

e Low dimensional data sets very compactly.

e The array model provides a natural index.

o Efficient data extraction is achieved by pre-building aggregated data.

0 Search resources, services, and docs 0 &7 ©  yugixia@nokia.com (g
Nokia @

Home > Analysis Services > N rviprod
Analysis Services « 2 X I >rod & X
= Add =2 Edit columns =+* More « = Newmodel Il Pause => Move i Delete
B Essentials A
Overview A
i Resource group (change) Server name
nAME i Activity log TCO asazure//westeurape.asazurewindows.net, | RN
) Status. Man: ent Server Name
2% Access control (IAM o
[ . = (1AM Active asazure/westeurope.asazureindows.ne:, |-
& Tags Location Pricing tier
| &S West Europe 50
e K Diagnose and solve problems Subscription name (change)
est MN Analytics
I vprod Scale Subscription ID
[ ' Pricing Tier (Scale QPUs)
I ity test 7 Replicas TCO_Cost_Request... 1400 3/14/2019 .07 AM @ ..oA
st Models TCO_Cost_Request... 1400 3/14/2019 7:26 AM @ .
& Manage TCO Dashboard R... 1400 3/20/2019 1:08 PM a .
Settings TCO_Energy Effici... 1400 3/20/2019 111 AM @ .
Quick Start TCO_Energy Effici... 1400 10/18/2018 11:42 A.. @ .
Analysis Services Admins TCO_Product_info... 1400 3/20/2019 1:11 AM g .
@ On-Premises Data Gateway TCO_Product info... 1400 1/29/2019 4:07 AM @,
& Backups
TCO_Product_PiPo... 1400 3/20/2019 112 AM @ .
% Connection Strings
TCO_Reports VIP... 1400 1/10/2019 2:10 PM @ .
Firewall
. TCO ReportsV2 1400 3/19/2019 11:33 AM @ .
Il Properties
& Lodks TCO Reports V21 1400 12/14/2018 2:07 PM @ .
Export template TCO_SITE HW Co... 1400 3/6/2019 215 AM @ ..V
v

Figure 25. Azure analysis services.
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5.4 Runbook

The main purpose of creating an Azure runbook (e.g. Figure 26) is to process the model

refreshing automatically. There are also some other benefits of using Azure runbook:

¢ Improve efficiency, save costs, implement development and operation automation

e Automatic configuration management, asset management, change tracking man-
agement

¢ Simultaneous management of Windows and Linux

e Manage Azure, AWS, OnPrem and any integrated PowerShell or Python services
and products

e Global variables, passwords, certificates, scheduling, and security supervision re-
quired to develop operation and maintenance code

e Develop operation and maintenance code and mainstream version management
software integration, automatic synchronization

e Serverless lightweight management platform

workflow TCODBPRCDUpdate

1 SconnectionName = "AzursRunfAsConnection”
$servicePrincipalConnection = Get-AutomationConnsction -Nams $connectionNams

Add-AzursfnalysisServicesAccount -RolloutEnvironment "westsurops.asazurs.windows.nst" -SsrvicePrincipal -Zpr
Write—Output "TCO Dashboard R6 PROD"
Invoke-ProcessASDatabase -databasename "TCO Dashboard Ré PROD" -server “asazure://wssteurope.asazure.windows

Write—Output "Complets"

Figure 26. An example of creating a runbook
5.5 Report creation

In this project, data source imported in the Power Bl is SQL server analysis services da-
tabase. Tables are shown in the Power BI if the setting is correct (e.g. Figure 27.). By
choosing the visualizations (e.g. Figure 28.) and corresponding column in the table,

Power Bl is created according to the design document.

Importing the form of traffic lights instead of showing the data to display the status of the
cost competitiveness is an innovative idea in this project. The graphic can be changed to
other shapes by using correspondent Unicode in the measurement of the SSAS model.

And the rule of colour scale is defined in Power BI.



FIELDS

CalculateFullConfig...
CompConfiguration...
Configuration_List
ConfigurationASPC
Configurations
DatelList

UnionConf

Figure 28. Visualizations list.
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Power Bl desktop version used for creating a report on the local side, to share re-

ports/dashboards and access reports through different devices, the report is published to

Power BI services.

Publishing to Power BI

i, Publishing 7 : " rpbix’ to Power Bl

*] Did you know?

You can create a portrait view of your report tailored for mobile phones,

on the View tab select Phone Layout. Learn more

Cancel

Figure 29. Publishing Power BI reports.
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5.6 Project demo

A Report in Power Bl Apps displays the right information if the model is created correctly
in the work carried out in this thesis. Functionally worked properly and met the require-

ment.

e Report overview
Two tabs in the report namely TCO CONFIGURATION DASHBOARD and
TCO RADIO PRODUCTS. Go to the tab by click on the tab selection bar at the

bottom of the report.

TCO CONFIGURATION DASHBOARD TCO RADIO PRODUCTS

Figure 30. Tab selection bar.

e TCO configuration cost competitiveness
This report includes an input and an output module, output information filtered by
input variables. In Figure 31., the background colour of the input variables is dark
blue, output information is shown in the light blue background colour. The ‘Clear’

button is used for cleaning all the selections in the slicer.

TCO Configurations

Market Area Benchmarking against | Configuration Content
Pl Pl Pl el

HXX Selecta 31/03/2018  31/03/2021
APAC 4G_IND_002_opt Yvy BBP
56 AAA AP 4G_IND_003_opt Full A
Cloud BBB CHI 5G_Jap_001 RF
FD LTE ccc EU 5G_Jap_001_evo Siso A}
GSM DDD EU/ASIA 5G_Jpa_002 Small Cell Clear
Tech | Market Configuration Customer El)mp Category | Info 31/03/2018  30/06/2018 30/09/2018 31/12/2018 30/06/2019  30/09/2019 | 31/12/2019 31/03/2020 30/06/2020 30/09/2020 31/12/2020  31;,
I configustion1 €1 ooc | = e D e | o | @ . . D D ° °
b Tt ‘ [ ] L] [ ] * [ ] * [ ] [ J * ® ®
oy [ ] L] * * [ ] * [ ] [ ] *® *® *
* = ® [ J [ J [J ® *
G192 | configuration2 = C2 ox |2 L LJ [ ] LJ L] L]
L] L ] [ ] L L [ ]
| * ® [ [ ] [ ] ° [
wy | ¥ L] [ [ ] ] L[] ®
L] [ L] ®
* [ ] [ ] [ ] [ ] [ ] L]
Configuration3 | C3 wor | ¥ L] [ ] [ ] [ ] L] [ ]
L] [ ] [ ] L] L] L]
e e o o o Im
vy |2 [ [ ® ) °® L)
L ] [ ] [ ] L ] L ] [ ] v

@ 0%or less more than 0%  @710% or more @ 20% or more mmm No Data
NOKIA CONFIDENTIAL 26-Mar-2019

Figure 31. Report screenshot 1.
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e TCO radio products

This report includes two different modules, and each of them has input and output varia-
bles, output information filtered by input variables. In Figure 32. and Figure 33., the back-
ground colour of the input variables is dark blue, output information is shown in the light
blue background colour. The ‘Clear’ button is used for cleaning all the selections in the

slicer. ‘Go to...” button used for switching between two models.

Top Radio Products by GDP Volumes

GOP Planning Date
o

Select al 03.2019

(Blank)
Low Pwr RRH (j
RF Go to Top COGS Radio Report
RF CAA Selact all
- TopGDPRadioProducts
Volume  Item ID Description p?  Posl PoDescription PIPO  PoJD  wvs XXX vs. YYY I
84845 Product 1 This is product 1 02/12  PoProduct1 This is Po product 1 NO Po_1 [ ] [ ]
84212 Product 2 This is product 2 06/12 Po Product2 This is Fo product 2 NO Fo_1 ®
75632 Products This is product 3 12/13  PoProducts This is Po product 3 16% Po_1 ® [ ]
74512 Product & This is product 4 05/15  PoProductd This is Po product 4 NO Po_2 [ ]
54531 Products This is product 5 0717 PoProducts This is Po product 5 s2% Po_1 [ ] [ ]
62345 Products This is product & 12714 Poproducts This is Po product & no Po_1 o
61234 Product 7 This is product 7 10016 Po Product 7 This is Fo product 7 NO Po_2z ®
53214 Producta This is product 8 /18 Poproducts This is Po product 8 no Po_3 L ]
53201 Producte This is product 8 0517  PoProducts This is Po product 8 NO Po_a [ ]
T T T o v
as5312 Productil This is preduct 11 - Po Broduct 11 This is Po product 11 partial  Po_2 ®
42087 Product 12 This is product 12 01/20  Po Product 12 This is Po product 12 NO Po_1 ® ®
41387 Praduct 13 This is product 13 Po Product 13 This is Po product 13 Partial  Po_2 [ ] [ ]
30783 Product 14 This is product 14 Po Product 14 This is Po product 14 60% Po_1 [ ]
38754 Product 15 This is product 15 07/47  PoProduct1s This is Po product 15 NO Po_1 [ ] [ ] ¥
33844 Product 16 This is product 16 06/15  PoProduct 16 This is Po product 16 Partial  Po_1 [ ] [ ]
Cost Data @ 0% or less more than 0% @ 10% ormore @ 20% or more No Data
P7 Date Background Color  [llP7 date already past No Data
NOKIA CONFIDENTIAL 26-Mar-2019

Figure 32. Report screenshot 2.
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Select all

(Blank)
Low Pwi
RF

RF CAA

r RRH
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Select all

Description

Top Radio Products order by CO
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03.2019

Go to Top GDP Radio Report

9"Gr COGS Item ID 7 Po S| PoDescription PIPO Po ID WS KK NE VY
8a8% Product 1 This is product 1 02/12  PoProductl Thisis Po product 1 o Po_1 ® [ ]
B8.42% Product 2 This is produce 2 06/12  PoProduct2 Thisis Po product 2 NO Po_1 [ ]

7.56% Product3 This is produce 3 12/13  Poemducts Thisis Po product 3 16% P01 ® [ ]
7.45% Producta This is produce 4 05/15  poemducta Thisis Po product 4 NO Po_2 @
5.45% Products This is product § 0717 PoProducts This is Po product 5 52% Po_1 [ ] [ ]
£.23% Product& This is product & 12/14  PoProducts Thisis Po product & NO Po_1 [ ]

£12% Product 7 This is product 7 10/16  PoProduct? This s Po product 7 NO Po_z ®
532% Producta This is product & 11/18  PoProducts This s Po product 3 No Po_3 ®

532% Products This is product 05/17  PoProducts Thisis Po product 8 o Po_a. [ ]
5.21% Product 10 This is product 10 06/14 Pao Product 10 This is Po product 10 NO Po_1 _
4.53% Product 11 This is product 11 - Po Product 11 This is Po product 11 Partial Po_2 ®
223% Product12 This is product 12 01/20  PoProduct 12 This is Po product 12 nNO Po_1 [ ] ®
a15% Product13 This is product 13 po Product 13 Thiz is Po product 13 partial Po_2 ® ®
207% Product 14 This is product 14 po Product 14 Thisis Po product 14 s0% Po_1 ®
3.87% Product 15 This is product 15 07/17  PoProduct1s Thisis Po product 15 NO Po_1 [ ] [ ]
3.36% Product 16 This s product 16 06/15  PoProductis Thisis Po product 16 partial Po_1 [ ] [ ]

Cost Data ® 0% or less more than 0% @10%ormore @ 20% ormore [l No Data
P7 Date Background Color 7 date already past I No Data
NOKIA CONFIDENTIAL 26-Mar-2019

Figure 33. Report screenshot 3.
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6 TESTING

When each module was completed, manual testing was used where the developer played
a role as a user in this system to verify that all the functionalities worked correctly, and
possible bugs were found and fixed. Testing is based on the result showing in the report
and the report is divided into two parts: comparing the information in the report with data

in the databases and checking every module in the report works correctly.
6.1 Data

e TCO CONFIGURATION DASHBOARD
Executing the SQL query to compare the information in the following Figure 34.
and Figure 35. which are contain the same configuration name. Two rows are

marked for example of checking the data.

Tech Ilarlm‘conﬁgunlion |Cummer Comp  Category Info |6/30/2018 9/30/2018 12/31/2M8 3/31/2019 6/30/2019 9/30/2019 12/31/2019 | 3/31/2020 | 6/30/2020 | 9/30/2020 | 12/31/2020
m M Configuration1 Customer1 o0 Pl ® o] ® ® o) ® ® [] o |
‘ R [ [ ® ® [ [ ® ® ® ® [
. 0% or less sEp
Less than 10% TYY | [ ] L ] ® [ ] L ] ® [ ] [ ] ® [ ] L ]
@ Llessthan 20% Ful ' ‘ ‘ '
@ More than 20% RF ' ' ' ‘ ' ' ' ' '

Figure 34. Data in report 1.

-JSELECT [dbo].[Configurations].[ConfigTechnology],
[dbo].[Configurations].[Market Area],
[dbo].[Configurations].[Configuration],
[dbo].[Configurations].[Customer],
[dbo].[ConfigurationASPC].[MultipliedASPC] AS [NOKASPC],
[dbo] . [CompConfigurationASPC]. [MultipliedASPC] AS [COMPASPC],
[dbo].[ConfigurationASPC].[EOM],
[dbo]. [CompConfigurationASPC]. [Supplier],
[dbo] . [CompConfigurationASPC]. [ProductType],
(1-[dbo].[ConfigurationASPC].[MultipliedASPC]/[dbo].[CompConfigurationASPC]. [MultipliedASPC])
AS [COMPETITIVENESS]
FROM [dbo].[Configurations]
LEFT JOIN [dbo].[ConfigurationASPC] ON [dbo].[Configurations].[Configuration]
=[dbo].[ConfigurationASPC]. [Configuration]
LEFT JOIN [dbo].[CompConfigurationASPC] ON [dbo].[CompConfigurationASPC].[Configuration]
F[dbo].[Configurations].[Configuration]
and [dbo].[CompConfigurationASPC].[LE CalendarDate]= [dbo].[Configurations].[EOM]
| where [dbo].[ConfigurationASPC].[Configuration]="Configuration 1’



A

W NG U R WNER GRS Y ® NN AW N

10
11
12

Figure 35. Data in database 1.

Volume Item ID
-

Configuration

Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1

Confiquration

Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1
Configuration 1

Category
Full

Full
Full
Ful
Full
Ful
Full
Full
Ful
Full
Full
Full

Category
Full

Full
Full
Full
Full
Full
Ful
Full
Full
Ful
Full
Full

LE CalendarDate Delta

31/03/2018 00:00...
30/06/2018 00:00...
30/09/2018 00:00...
31/12/2018 00:00...
31/03/2019 00:00...
30/06/2019 00:00...
30/09/2019 00:00...
31/12/2019 00:00...
31/03/2020 00:00...
30/06/2020 00:00...
30/09/2020 00:00...
31/12/2020 00:00...

LE CalendarDate

31/03/2018 00:00...
30/06/2018 00:00...
30/09/2018 00:00...
31/12/2018 00:00...
31/03/2019 00:00...
30/06/2019 00:00...
30/09/2019 00:00...
31/12/2019 00:00...
31/03/2020 00:00...
30/06/2020 00:00...
30/09/2020 00:00...
31/12/2020 00:00...

e TCO RADIO PRODUCTS

0.008888 .
0.044444
0.055555 |
0.111111 .
0.122222
0.133333
0.133333
0.144444
0.144444
0.155555
0.166666
0.177777 .

Delta

-0.01111 -
0.022222 .
0.025555 .
0.088888 .
0.098888 .
0.091111 .
0.111111 .
0.122222 .
0.122222 .
0.133333 .
0.155555 .
0.177777 .

-

Red
Red
Red
Red
Red
Red
Red
Red
Red

{

Red
Red
Red
Red
Red
Red
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CalculatedCompCost CalculatedNokCost

197.2313 199
201.622316 211
196.44456 208
190.222246 214
190.477826 217
181.133403 209
179.400069 207
175.38898 205
171.1112 200
168.044555 199
165.000132 198
161.977931 197
CalculatedCompCost CalculatedNokCost
201.21089 199
206.311158 211
202.68456 208
194.,977968 214
195.541304 217
189.957801 209
184.000023 207
179.94449 205
175.5556 200
172.466733 199
167.20011 198
161.977931 197

Executing the SQL query to compare the information in the following Figure 37.

which contain the same Product ID.

Item Description

PIPO

29297 product1

25297
Product1

Description of product 1

Description of product 1

P7 Po_s! PeDescription
05418 po prod1
0318 p, prod2

Description of Po prod1

Description of Po prod2

COGS Eem D

TCTEOT

5550802041 Productl

56,508,020.41

Product1

Item Description P7
T T
Description of product 1 05/18
Description of product 1 05/18

Figure 36. Data in report 2.

Po_sI

Po prod1
Po prod2

PoDescription

PIPO

Description of Po prod1
Description of Po prod2

Po_ID ws. XXX wvs. YYY
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30| -)SELECT [Yuqi_Radio_GDP].[Item ID],

31 [Yuqi_Radio_GDP].[Volume],

32 [Yuqi_Radio_GDP].Volume*[dbo].[Latest_Actual_ASPC].[Actual Sales item PSPC] AS [COGS],

33 [Yuqi_Radio_GDP].[Item],

34 [Yuqi_Radio_GDP].[Unit Class],

35 [Yuqi_Radio_GDP].[Planning Year/Month],

36 [Yuqi_Radio_PIPO_P7DATE].P7CalendarDate,

37 [Yugi_Radio_PIPO_P7DATE].Po_SI,

38} [Yuqi_Radio_PIPO_P7DATE].Po_ID,

391 [Yuqi_Radio_PIPO_P7DATE].PoDescription,

a0 [Yuqi_Radio_PIPO_P7DATE].PiPo_Type,

41y [Latest_Actual_ASPC].[Actual Sales item PSPC],

4 ([Latest_Actual_ASPC].[Actual Sales item PSPC]-COMP XXX ASPC.ASPC)/[Latest_Actual_ASPC].[Actual Sales item PSPC] AS [XXXASPC],

43 ([Latest_Actual_ASPC].[Actual Sales item PSPC]-COMP yyy ASPC.ASPC)/[Latest_Actual ASPC].[Actual Sales item PSPC] AS [YYYASPC]

444 | FROM [dbo].[Yuqi_Radio_GDP]

45 | left join [dbo].Yuqi_Radio_PIPO_P7DATE

46 on Yugi_Radio GDP.[Item ID]-Yuqi_Radio_PIPO_P7DATE.[Item ID]

478 | left join [dbo].COMP xxx ASPC

48§ on Yuqi_Radio_GDP.[Item ID]=COMP xxx ASPC.[Sales Item]

49) | left join [dbo].COMP, yyy ASPC

5o on Yugi_Radio_uvr.[Item ID]-COMP YYY ASPC.[Sales Item]

51§ | left join [dbo].[Latest_Actual_ASPC]

52§ on Yuqi_Radio_GDP.[Item ID]=[Latest_Actual_ASPC].[Sales Item]

53 | where [dbo].[Yuqi_Radio_GDP].[Item ID]-'productl’|
A
Resuts Gl Messages

kem ID Volume COGS ftem Unit Class  Planning Year/Month  P7CalendarDate  Po_SI Po_ID  PoDescription PiPo_Type  Actual Salesitem PSPC  XXXASPC  YYYASPC
products 29297 2950618058 description  RRH 042019 20180531 Poprodt P2 description No 1007.14 041845
product1 | 29297 2950618058  description  pRy 04.2019 20180531 Poprod2 Po_!  description No 1007.14 041845

Figure 37. Data in database 2.

6.2 Visualization

43

Check visualizations in the Power Bl desktop work well, and filters are correct by going

through every visualization module manually.

0.14563
-0.14563
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7 CONCLUSION

The main achievement of this project described in the thesis is followed the technologies
included in OLAP to present a report to help users to search and check product infor-
mation more efficiently by using serval business intelligence tools. Even though this the-
sis work is related closely to business analysis rather than software engineering, business
analysis always plays a very important role in software engineering. It is the first time |
learned and worked in a business management group of such a big company and put my

work in the use of a real case.

The result of my work shows that the functionalities met the requirements. By the time
when | write this thesis, the tool has been used for almost one hundred times during our
team testing period (Figure38. Report usage summarization). Challenges came in this
project included figuring out the data structure in the SQL database, learning DAX lan-
guage, building a tabular model and using Power Bl. Through the development of this
tool, I can have a lot of opportunities to use different novel Software applications as well

as to work with a group of intelligent people using an agile development method.

The tool is designed to be scalable so that the team can add new features to the existing

solution continually in the future.

File v Viewv Editreport @) Refresh & Pin Live Page @ resettodetaut  [] Bookmarks v L Usage m o5 View d T ) Subscribe 12 Shan
Report Usage Metrics Views per day
This report is automatically generated by Power BI Lotz ewe WA
to provide usage metrics for your report. Usage . 76 10
dat ¢ the last 90 days. Changes to .
B apps you ake up to 24 hours to appear
here: Leam more Rank is calculated by comparing this report against
& Shared with me ather reports in your organization. Learn more
Distribution methods
D work
Worlopaces ’ Al v Total views rank
Q) wnemec. @ v Unique viewers per day 1721
The Distribution Method slicer allows you to slice
based on how the user obtained access this
report. Learn more. 28K
Platforms Views by user
Famity ame  Given Narve
All hd
A A
Report page i i
port pag Version 1 Version 2

Multiple selections

Figure 38. Report usage summarization.
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APPENDIX 1

DATA SECURITY EXPLANATION

Table names and content in Figure 16 and Figure 19 are different from the actual
tables. Figure 16 and Figure 19 are drawing manually for illustrating database
structure, and relationships between tables.

Figure 23, 25, 31-37 contain sensitive data and the most important part are cov-
ered by coloured shapes. Figure 31-37 are not the same as actual situation, they
are used for showing the draft outline. Information in figure 32-35 includes Nokia
confidential data and those data are covered.



