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Learning Objectives

e Learn how to prepare the open-source database to receive data from FlexLM
License Manager

e Learn how to identify how many licenses a single person is using after opening
multiple applications

e Learn how to track the license usage per user to identify consumption and demand

e Learn how to create a license dashboard with an open-source database

Description

This class will analyze data from the FlexLM License Manager to create a live license dashboard
using an open-source set of tools. We’ll show how by using the Power Bl (Business Intelligence)
platform and MySQL database we can identify the demand and consumption of licenses per
application, group of applications, and group of users per design team. The interactive dashboard
will provide valuable statistics of the license usage per software, which helps to predict the future
license need.
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Speakers:

Fabio Roberti is Head of BIM at WilkinsonEyre, where he leads the technology and processes for
BIM according to the ISO 19650 series. He is responsible for developing and coordinating a more
integrated project delivery between the structural, environmental and architectural teams through
BIM and the deliverable packages utilising cross platform workflows and parametric optimisations.
He has been supporting the BIM process in innovative ways for large architectural practices for
many years and has a thorough understanding of British Standards, PAS 1192 and ISO 19650
framework.
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Alexandros Bertzouanis is BIM Coordinator at WilkinsonEyre. He is an Architect, a BIM Expert
and a coder. His architectural works include residential, mixed use and educational projects in all
stages in design and construction. He is an expert user of Revit, Dynamo and has excellent
programming skills in a variety of languages including C#, .Net, Python and Java. He uses Revit
API, integrating parametric design and other computation techniques into Architecture.
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Introduction

This class will analyze and structure the data from the FlexLM License Manager to create a live
license dashboard using an open-source set of tools.

We will use Business Intelligence platforms (Bl) and MY SQL to identify the demand and
consumption of licenses per application, group of applications, and users per design team.

The interactive dashboards will provide valuable statistics of the license usage, which help to
predict the license consumption for future projects.
1.1 Learning Objectives

These are the learning objectives for this class:

e Learn how to prepare the open-source database to receive data from the FlexLM License
Manager.

e Learn how to identify how many licenses a single person is using after opening multiple
applications.

e Learn how to track the license usage per user to identify consumption and demand.

e Learn how to create a license dashboard with an open-source database.

1.2 Why we create this workflow

License insights are critical for business management to understand and predict when would be
necessary to purchase more Autodesk licenses and avoid projects teams running out of licenses.

Currently, the license insights are not available to use on network licenses, and the unique option
is third party plugins.

There are third-party plugins to create license analyses, but if you develop your own application,
you can have control of your data, create multiple dashboards and save money in the long term
as you don’t need to pay for the plugin.

Every company needs a better understanding when additional licenses are required and have a
process to demonstrate the license usage on projects and identify the users.

Benefits of Analysis Tool:

e Better management of software resources
¢ Maximizing license utilization
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o Software license optimization
e Improve the project budgets
¢ Identify when extra licenses are required

When licenses are not available, the users may send emails to all staff requesting a license and
ask to close the software if it is not in use.

Typical email:

To all-staff

Fabio Robert
Could someone free up a Revit licence please.

Kind regards,

Mark

When users start to receive this type of email, there are two typical outcomes.
o Users will close the software if they are not using it.

o Users will keep the software always open until the license issue has been resolved.

If the design team have a deadline, they will tend to keep the software open, which increases the
problem.

In this case, we advise introducing the license “Timeout” from 1 hour to 30 minutes or the time
frame that is suitable for your company.

We won'’t cover in detail the License Timeout is this class, but it is straightforward to implement.

You will need to open the Notepad and edit the file adskflex.opt. The file “.opt” could have a
different name in your organisation.
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The Autodesk software will take a license back when you return to your software.

Cascade Licensing

Companies purchase licenses over time from multiple software packages such as Single
AutoCAD license, Revit Architecture, Building Design Suite or the AEC collection.

The cascade licensing with multiple software packages may utilize more licenses them if you have
only a single package such as the AEC Collection.

The objective of this class is not to explain in detail the Cascate Licensing, but we will give one
example to show the benefits of utilizing the AEC Collection software package.

Examples of Cascade Licensing:
1- Mixed pool of single products and Suite product licenses

A customer has two AutoCAD licenses, two Building Design Suite Premium licenses, for a total
of four licenses.

e User A runs AutoCAD and pulls one AutoCAD license.
e User A then runs Reuvit, pulling one Revit license from the Building Design Suite.

At this point, User A has consumed two licenses on his machine.

If the company upgrade the 4 licenses for the AEC Collection, the cascading will work as follows:

e User A runs AutoCAD and pulls one AEC Collection license.
e User A then runs Revit and it will use the same license from the AEC Collection.

At this point, User A has consumed one license on his machine.

There are clear benefits to upgrade the licenses to the AEC collection as it will use fewer
licenses.
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Overall, it is critical to have a tool that provides a better understanding of the license usage to
plan and predict when it would be necessary to purchase more licenses.

1.3 Data Workflow
Understanding the data workflow will help you to replicate this process in your company.
Our workflow is divided into five parts:

1. The primary data source is the FlexLM License Manager that will export the data log.

FLEXErd

FlexLM License Manager
Data source for license
consumption

File Edit Mode Help
Service/License Fie | System Settings | Utles | Start/Stop/Reread | Server Status | Server Diags | Config Services | Borowing |

Services allow FLEXnet Servers to run in the backgriound.
Server List
" Configuration using License File

% Configuration using Services

e

2 u}i\bms ignores licene fle path environment variables

File Edit Format View Help

1@:37:14 (adskflex) OUT: "12345AECCOL" userl@e6426

18:37:14 (adskflex) OUT: "12345RVT_2817 BF" userl@d6426

18:42:82 (adskflex) IN: "12345RVT user2@B6617 (INACTIVE)
18:42:82 (adskflex) IN: "12345RVT_2819_BF user2@@6617 (INACTIVE)
18:44:82 (adskflex) IN: "12345RVT" userd@d6547 (INACTIVE)
18:44:82 (adskflex) IN: "12345RVT_2817_BF" userd@d6547 (INACTIVE)
18:45:19 (adskflex) IN: "12345AECCOL" user5@a6452

18:45:19 (adskflex) IN: "12345RVT_2817_BF" user5@B6452

18:45:28 (adskflex) IN: "12345AECCOL" user5@a6452

18:45:20 (adskflex) IN: "12345RVT_2817_BF" user5@B6452

18:45:57 (lmgrd) TIMESTAMP 7/1/2819

18:46:18 (adskflex) OUT: "12345RVT" user3@86526

18:46:18 (adskflex) OUT: "12345RVT_2817 BF" user3@d6526

10:47:82 (adskflex) IN: "12345RVT user2@@6617 (INACTIVE)
18:47:082 (adskflex) IN: “12345RVT_2019_8F user2@e6617 (INACTIVE)
18:53:48 (adskflex) OUT: "12345RVT" user5@e3ae77

18:53:48 (adskflex) OUT: "123457RVT_2818_@F" user5@e3e77
1@:54:48 (adskflex) OUT: "12345RVT user2@@66l7

10:54:48 (adskflex) OUT: “12345RVT_2019_BF user2@@e6617

18:56:26 (adskflex) DENIED: "12345RVT" user6@e2926

1@:56:26 (adskflex) DENIED: “12345RVT_2017 BF" user6@82926
1@:56:26 (adskflex) UNSUPPORTED: “12345RVT_2@17_8F user6@@2326
18:56:26 (adskflex) UNSUPPORTED: “12345RVT_2817_8F" user6@e2926
18:56:26 (adskflex) OUT: "12345AECCOL" useré6@@2926

WilkinsonEyre Page 7



/\ AUTODESK.
UNIVERSITY

2. The Revit Synchronization is the data source to identify users in the projects. The
other alternative if you don’t use Revit is to use Excel to create a list of projects and

assign users.

Revit Synchronization

Data source to identify
users in projects

Alternative: Excel list

3. WilkinsonEyre has created two plugins to organize and push data to MySQL.

License Service plugin:

WilkinsonEyre License Service
Organize & Push data

Revit Plugin:

WilkinsonEyre Revit Plugin
Organize & Push data
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4. MySAQL is the open source database that will be used to structure data.

Ml__jSlimL

Open Source database
Structured data

5. We are using Power Bl to create the dashboards.

m Power B

Business Intelligence
Dashboard
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Data Workflow Diagram

The FlexLM License Manager and the Revit Synchronization or the Excel project/user list can
provide data that will be structured in the open-source MySQL.

Power Bl will be used to create the dashboards.

FLEXEra =» mystl = |60

FlexLM License Manager Open Source database Business Intelligence
Data source for license Structured data Dashboard
consumption

LI ]

R

Revit Synchronization Alternative
Data source to identify Data Manually input to
users in projects identify users in projects

There is a problem in the diagram above as the FlexLM License Manager and the Revit
Synchronization do not push data automatically to MySQL.

We had to create two plugins to organize and automatically push data to MySQL. This process
provides the live updates to our dashboards.
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The image below shows the complete data workflow of our class which includes the two plugins.

Wilkinsonkyre License Service
Organize & Push data

FLEXErA o myst = [0

FlexLM License Manager Open Source database Business Intelligence
Data source for license Structured data Dashboard
consumption

ﬁ_ _____ WilkinsonEyre Revit Plugin

Organize & Push data

Revit Synchronization

Data source to identify
users in projects

The data from MySQL will be used to create the following dashboards with PowerBI.

Current license usage

Historical license usage

Number of license per user
License usage time per user
Software version

License usage per project

Predict when licenses are needed

We can divide the dashboards into two sets for you to understand which plugin is required to
organizing and pushing the data to MySQL.

WilkinsonEyre License Service
Organize & Push data

The WilkinsonEyre License Service plugin is required to produce the following dashboards:
Current license usage

Historical license usage

Number of license per user

License usage time per user

Software version

Predict when licenses are needed
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WilkinsonEyre Revit Plugin

Organize & Push data
The WilkinsonEyre Revit plugin is required to produce the following dashboard:
e License usage per project
The Revit plugin is used to provide information related to users in the project. You can use Excel
as an alternative to assigning users to projects.

The combination of Structured Data and Power BlI, during this session, you will learn to create
dashboards as the images below.

Historical License Usage

28092019 17102019

O O

LicenseNumber
@662003DSMAX_T_F

®85950RVT_T_F
@86815AECCOL T F
@57195ACDIST_T_F
@87224ACD_2020_0F

Software Version Usage

SoftwareName 100%
@305 Max
@ Autocad
@ Navisworks

80%
@Recap

@ Revit

60%
40%

20%

Oct07 0ct 08 Oct 09 Oct 10 Oct 11 Oct 12 Oct 13 Oct 14 Oct 15 Oct 16 oct 17
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Decoding the Flex License data

2.1 Exporting a Log file

We can start getting information about the Autodesk licenses by utilizing the LMTools License
software and setting up the path to a specific license file.

LMTOOLS by Flexera
File Edit Mode Help

Configure Service

Service/License File | System Semngs] Utilties ] Start/Stop/Reread | Server Status ] Server Diags | Config Services ] Bom:wung]

- X

Save Service

Service Name IFIexlm Service 1 LI

Remove Service

Path to the Imgrd.exe file |C \Autodesk \Network License Manager\imgrd e M

Path to the license file IC “\Autodesk \Network License Manager'\Licenst Browse |

[V Start Server at Power Up

Path to the debug log file IC.\Autadesk\Nawork License Manager\Logs\d Browse View Log... | |

¥ Use Services FlexNet Licensing Service Details |

Once, we restart the License Server, license server’s actions and all users actions will be tracked
at the log file. If we open the log file with notepad, it will look similar to the image below.

& *debug.log -
File Edit Format View
18:37:14 (adskflex)
18:37:14 (adskflex)
10:42:02 (adskflex)
10:42:02 (adskflex)
18:44:82 (adskflex)
18:44:82 (adskflex)
18:45:19 (adskflex)
18:45:19 (adskflex)
18:45:28 (adskflex)
18:45:28 (adskflex)

Help

OUT: "12345AECCOL"™ userl@@o426

OUT: "12345RVT_2017_8F" userl@dedle

IN: "12345RVT user2@e6617 (INACTIVE)

IN: "12345RVT_2019_OF user2@d66l7 (INACTIVE)
IN: "12345RVT" userd@e6547 (INACTIVE)

IN: "12345RVT_2017_@F" userd@e6547 (INACTIVE)
IN: "12345AECCOL" user5@@e452

IN: "12345RVT_2817_8F" user5@eed452

IN: "12345AECCOL" user5@@e452

IN: "12345RVT_2817_8F" user5@eed452

18:45:57 (1lmgrd) TIMESTAMP 7/1/20819

10:46:18 (adskflex)
10:46:18 (adskflex)
10:47:02 (adskflex)
10:47:02 (adskflex)
10:53:48 (adskflex)
18:53:48 (adskflex)
10:54:48 (adskflex)
10:54:48 (adskflex)
18:56:26 (adskflex)
18:56:26 (adskflex)
18:56:26 (adskflex)
10:56:26 (adskflex)
18:56:26 (adskflex)

WilkinsonEyre

OUT: "12345RVT" user3@@6526

OUT: "12345RVT_20817_OF" user3@@6526

IN: "12345RVT user2@86617 (INACTIVE)

IN: "12345RVT_20819 OF user2@®6617 (INACTIVE)
OUT: "12345RVT" user5@a3@77

OUT: "123457RVT_2@18_OF" user5@@3@77

OUT: "12345RVT user2@@66l7

OUT: "12345RVT_2819_8F user2@d6bly

DENIED: ™12345RVT"” userb@d2926

DENIED: ™"12345RVWT_2817_OF" userb@@2926
UNSUPPORTED: "12345RVT_2817_6F userb@d2926
UNSUPPORTED: "12345RVT_2@17_OF” userb@d2926
OUT: "12345AECCOL" userb6@d2926
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2.2 Decode & Structure — Flex License Data Log

The data from the LOG file need to be decoded and structured before pushing the information to
MySQL.

Data Log File:

4| *debug.log - Motepad

File Edit Format View Help

10:37:14 (adskflex) OUT: "12345AECCOL" userl@e6426

18:37:14 (adskflex) OUT: "12345RVT_2817 OF" userl@d6426

10:42:02 (adskflex) IN: "12345RVT user2@@6617 (INACTIVE)
10:42:02 (adskflex) IN: "12345RVT_2019 OF user2@@66l7 (INACTIVE)
10:44:02 (adskflex) IN: "12345RVT" userd@@6547 (INACTIVE)
10:44:02 (adskflex) IN: "12345RVT_ 2017 OF" userd@@s547 (INACTIVE)
10:45:19 (adskflex) IN: "12345AECCOL" user5@@6452

10:45:19 (adskflex) IN: "12345RVT_2017_BF" user5@86452

10:45:20 (adskflex) IN: "12345AECCOL" user5@86452

10:45:28 (adskflex) IN: "12345RVT_2017_BF" user5@86452

10:45:57 (lmgrd) TIMESTAMP 7/1/2819

10:46:18 (adskflex) OUT: "12345RVT" user3@e6526

10:46:18 (adskflex) OUT: "12345RVT_2817 OF" user3@d6526

10:47:82 (adskflex) IN: "12345RVT user2@86617 (INACTIVE)
10:47:02 (adskflex) IN: "12345RVT_2019_8F user2@@6617 (INACTIVE)
18:53:48 (adskflex) OUT: "12345RVT" user5@@3@77

10:53:48 (adskflex) OUT: "123457RVT_2@18 BF" user5@a3e77

10:54:48 (adskflex) OUT: "12345RVT user2@@6617

10:54:48 (adskflex) OUT: "12345RVT_2019_O@F user2@@6617

18:56:26 (adskflex) DENIED: "12345RVT" user6@®2926

10:56:26 (adskflex) DENIED: "12345RVT_2017_BF" user6@®2926
10:56:26 (adskflex) UNSUPPORTED: "12345RVT_2@17_@F user6@@2926
18:56:26 (adskflex) UNSUPPORTED: "12345RVT_2817_OF” usert@d2926
10:56:26 (adskflex) OUT: "12345AECCOL" user6@d2926

The following image reveals how the log text file is structured.

11:44:29|(adskflex)| DENIED:|"12345RVT"|user56@03207
11:44:29|(adskflex) DENIED:|"12345RVT_2017_OF"|user56@03207
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Looking more carefully, we can understand better what the above information means. Storing this
data could help us understand and analyse the license usage. We name the different data parts
according to the following diagram.

"12345AECCOL"

C2345RVT_2017_0F" >

12345AECCOL 12345RVT_2017_OF user33 )| ( 03207

& 53
O A SN
& o ©e

Organize Data

3.1 Application development

We developed in-house, two separate applications which are the License Service and the Revit
Plugin.

The License Service plugin scrubs the data from the Flexera Log File and stores them in the
MySQL server and the Revit Plugin daily stores the Revit project numbers and user names.

License Service Revit plugin

License Data Project Data

@,ﬁ
PI
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3.2 License Service plugin

In order to understand the license usage, we use the LM Tools’ license log file to parse any
relevant information according to section 2.2. We split the data into separate parts by a parser
service created using Visual Studio and C#. After the service splits the data, it sends them into a
MySQL database. This parser processes the following commands:

. It reads the text file.

. It excludes all unnecessary lines.

. It splits every line into the information that we would like to keep, by keeping lines in doublets.
. It places those data into separate parameters to be ready to send to the MySQL database.

. It sends the data to the MySQL database in a relevant table.

. It repeats the process every 1 minute reading only the new added lines of the log file.

DAL WN -

3.3 Revit plugin

In order to understand the license usage per project, we need to know in which project every user
works and try to correlate them to the license usage. If users are related to specific projects, it is
easy to get this information i.e. request those data from the HR department. However, if users are
working across different project over the year, this is more challenging to track.

To overcome this problem, we created a Revit plugin that reveals the different projects that users
are working in Revit.

For that reason, we only concentrated on users who synchronize models and excluded for
instance all those who accidentally leave their Revit models open.

Revit plugin is developed in C#, and similarly to the License Service, it sends the acquired data
to the MySQL database which can be picked up later by Power BI.

Synchronizing & o2 %
0] -
Synchronize

Send Data to Database

with Central MHSQL
P —— e —
C 20190201 Y 01234 ) ( user )
S ee—— i
RS e
& S
& é$
®)
{\(\S\‘ \5%
%%@\Qx
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The Revit plugin we developed uses the following Revit APl commands. If you don’t use Reuvit,
the alternative is to create an Excel list with Project Number and User Name.

Use MySQL Connector
Connection settings

Create connection

Define command

Execute command
Close Connection

Alternative

WilkinsonEyre

using MySql.Data.MySqIClient;

static string connectionString = "SERVER=" + ServerIP / Name +
"" + "DATABASE=" + "license_schema" + ";" + "UID=" +
UserName + ";" + "PASSWORD=" + Password;

MySqlConnection connection = new
MySqlConnection(connectionString);

connection.Open();

MySqglCommand command = new MySqlCommand("INSERT
INTO revit_licenses_Autodesk (‘DateTime’, ... ), connection);

command.ExecuteNonQuery();
connection.Close();

Page 17



/\ AUTODESK.
UNIVERSITY

Open Source Database - MySQL

41 MySQL database

MySQL is a free and open-source relational database management system which could store
structured and Non-Structured Data. It has a set of different tools for developing and managing
data, and due to its large community, it is very well documented and easy to learn and to fix errors.

The basic components of MySQL are MySQL Server which stores the data and the MySQL

Workbench which manages the data. Third-party applications can also access MySQL server
data by using the MySQL connector component.

Data Access Data Storage

Integrated \'\\
Development S
Environment Workbench \

Third-Party ' MHSQRL: /

Applications _ CONNECTOR
C/C++/JINet/Node.js/*ODBC/Python

Server

The Installation of MySQL is quick and easy. You can download and install it from the MySQL
website https://www.mysql.com/.

NoSQL + SQL = MysQL

LeamMore.,
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Installation Steps are easy to follow. Make sure that you perform a full installation, including all
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the MySQL components and define a password to be able to access it later.

® MySQL Community Downloads

« MySQL Yum Repository
- MySQL APT Repository
« MySQL SUSE Repository

- MySQL Community Server
- MySQL Cluster

- MySQL Router

- MySQL Shell

MySQL Workbench

MySQL Installer for Windows

- MySQTTS

« MySQL for Visual Studio
- MySQL Notifier

[SREXSR=] © 2019, Oracle Corporation and/or its affiiates

- Connector/C (libmysglclient)
= Connector/Ct+

« Connector/)

» Connector/NET

. Connector/Node.js

- Connector/0ODBC

« Connector/Python

- MySQL Native Driver for PHP

- MySQL Benchmark Tool
- Time zone description tables

. Download Archives

Legal Policies | Your Privacy Rights | Terms of Use | Trademark Policy | Contributor Agreement | Cookie Preferences

® MySQL Community Downloads
<€ MySQL Installer

Generally Available (GA) Releases | &

MysQL Installer 8,0.17

Select Operating system: Looking for previous GA
Microsoft Windows v Lt

Windows (x86, 32-bit), sl Installer 8017 18.5M

(mysghinstaller-web-communty-8.0.17.0:ms) MDS: 567707887 < 001 faa7¢cs4s e 7Ba00a2 | Sgnature

Windows (x86, 32:bit), MSH Installer 80.17 393.4M

(mysqlinstaller-community-8.0.17.0ms)

1O e st o it WD ik a1 GG g 5 vy e Wiegrky o the padkages Yo o

[EREYERE] © 2015. Oracle Corporation and/or its ffliates

LegalPolicies | Your Privacy Rights | Terms of Use | Trademark Policy | Contributor Agreement | Cookie Preferences

(2] MySQL Installer

MySQL. Installer Choosing a Setup Type

(J Developer Default
installs al producs needed for
YSQL development purposes

O server only

Installs only the MySOL Server
product

O Ciient only

Installs only the MySQL Client
products, without 3 s

O Custom
Manually select the products that
should be installed on the
system,

Please select the Setup Type that suits your use case.

Setup Type Description
installs 3l of the products avaliable in this catalog|
including MySQL Server, MySQL Shell, MySQL
Router, MySQL Werkbench, MySQL Connectors
documentation, samples and eamples and

much more.

| <Back || Nem> Cancel

L) MySQL Instaler

MyS(‘JL‘ Installer Type and Networking
MySQL Server 5.7.18 Serves Configgtion Type

Choose the comect serv
define how much system rese

e are
Config Type: | Development Machine
Connectivity
Use the following controls to select hoy
SR
2 Open Firewall port for ni
[ Named Pipe
[ Shared Memory

Advanced Configur

Select the checkbox below o get additi
his se tance

on this server in:

ion

[ Show Advanced Options.

Pipe Name:  MYSOL

Memory Name: | MYS0L

al configuration page where you can set advanced

< Back Cancel

MySQL. Installer

Installation
Addi >mmunity
Press Execute to upgrade the following products.
Product Status Progress  Hotes
&[] wsacsererszis e
@[] msawornencn633 Complete
QE' MySQL Notifier 1.17 Complete
QE' MySQL Utilities 165 Complete
QE] MySQL Shell 109 Complete
@[5 msarouer213 Complete
@[] comectonoonc 537 Complete
@B Connector/Ce= 118 Complete
@B Connector/) 5141 Complete
QB Connector/NET 698 Complete
&[] msacomenorcars Complete
QE MySQL Documentation 57.18 Complete
Samples and Examples 57,18 Complete
| show Details >
ack Next > Cancel
- X
MySQL. Installer Accounts and Roles
Root Account Password
Enter the password for the root account. Plesse remembe ord in  secure
place
MySQL Root Password:
o "

Password minimum length: 4

for your users and applications. Assign a role o the user that

setof g
MySQL Usemame Host User Role Add User
< Back - Cancel

WilkinsonEyre
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4.2 Creating MySQL data tables
Start here to use the “Dataset No 1”

It is not too challenging to create few tables in MySQL database. We can access MySQL server
using MySQL Workbench, which is an easy-to-use visual database design tool. This tool performs
most of the MySQL operations, including database design, development and administration.

In the first page of MySQL Workbench, we create a connection.

MySQL Workbench

@
File Edit WView Database Tools Scripting Help
[ Connectto Database.. Culel |
| m— VIySQL Workbench
Reverse Engineer... Ctrl+R y Q O r e n C
Schema Transfer Wizard..
Migration Wizard... al user interface (GUI) tool for MySQL. It allows you to design,
el i Mk b s itz Wiy s mas, work with database oF:Jects and insert data as well as
itored data. You can also migrate schemas and data from other

database vendors to your MySQL database.

Browse Documentation Read the Blog = Discuss on the Forums >

MySQL Connections ®@®

Local instance MySQL Router

f root
localhost:3306
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If the database is installed locally (at the same computer), we can access it by using Hostname
“localhost®, otherwise we need to provide the relevant IP. We also need to provide server’s port,
the default value is 3306.

B Connect to Database — O X

Stored Connection: ~ | Select from saved connection settings

Connection Method: | Standard (TCF/IF) ™ | Method to use to connect to the RDBMS

Parameters  ssL Advanced

Hostname: I|°ca|h°5t I Part: |3305 _llﬂgrpn‘re[;r IPtaddress of the server host - and
part,

Username: |root MName of the user to connect with,

Paszword: Store in Vault .. Clear ::E;sters password. Wil be requested later ifit's

The schema to use as default schema. Leave
blank to select it later.

Default Schema: |

Cancel

Provide the credentials given during the installation process.

B Connect to MyS0L Server ®

Please enter password for the
following service:

=~ [0 Service: Vsl S
\.\\’( User: root
Wurkben:hl Password: |

[ save password in vault

Cancel
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Connect to the database and create a new query tab. Every time we want to execute code, we
copy-past the given code to the “Scripting Area”, and then we click the “Execute Code” using the
icon shown below.

& MysoL Workbench

#H  test x
File Edit View Query Database Server Tools Scripting Help Exec utl n g eod e
New Model Ctrl+N = —_—————— e
| MNewQueryTab Ctrl+T
Open Model... Ctrl+0 = = = - —
Open QL Script . Cirl+Shift=0 ¥ @ & || Lmitto 50000rows  ~ | v | <5 G (1] 3
Open Recent 3 1
Run SQL Script... S ~ t
Close Connection Tab  Ctrl+Shift+F4 \ .C,_r...l-p_. I n... g _'dh___rea
Close Tab Crl+\wf
Save Script Ctrl+S
Save Script As... Ctrl+Shift+5
Exit Alt+F4
PERFORMANCE
@' Dashboard
(S;_" Performance Reports
od\ Performance Schema Setup

We need first to create a database by providing a name. For this exercise, we create the
“‘license_schema” database using the following command. Create this database executing the
SQL script below in the MySQL Workbench.

CREATE SCHEMA “license_schema®
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To push the data from the two plugins we previously created, we need to create a few tables
having the same columns as the given data.

For the License Usage Data, we create a table to store the following data. Create this table
executing the SQL script below in the MySQL Workbench.

1.Input Table

Date )Gt ) Licence (Application)( User) Computer)
Time Code Name Nam Name

CREATE TABLE “license_schema’. input_table" (
ID” INT(11) UNSIGNED AUTO_INCREMENT PRIMARY KEY,
‘DateTime’ DATETIME(3) NOT NULL UNIQUE,
“Action” VARCHAR(45) NULL,
‘LicenseCode” VARCHAR(45) NULL,
‘ApplicationName™ VARCHAR(45) NULL,
“User’ VARCHAR(45) NULL,

“Computer’ VARCHAR(45) NULL

WilkinsonEyre
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4.3 Transform data — MySQL triggers
The table we created at the previous step holds the input data from the License Parsing Service.

However, to extract important information for our analysis though Power Bl, many calculations
are necessary.

To speed up our later analysis in Power Bl, we instruct MySQL to pre-calculate and save most of
the calculations needed. For this reason, we will create a MySQL trigger. The trigger will run every
time a new entry is imported to our license database. Trigger calculations will generate all
necessary statistics we need for our visualizations, and it will be stored to a separate table.

We create a second table named “Triggered Table” storing all the calculated license statistics
shown below. Create this table executing the SQL script below in the MySQL Workbench.

2.Triggered Table

otal Application License Total Licenses . ™\ /Instances per Application

Instances Per : | Total Licenses ) e Instances Per
Duration per User \ / \_Application

License License

Applica_\tion ) Cl'otal Applications Total Applications
Duration per User

CREATE TABLE ‘license_schema'. triggered_table" (
ID” INT(11) UNSIGNED AUTO_INCREMENT PRIMARY KEY,
‘DateTime" DATETIME(3) NOT NULL UNIQUE,
‘Action’ VARCHAR(45) NULL,
‘LicenseCode” VARCHAR(45) NULL,
‘ApplicationName® VARCHAR(45) NULL,
‘User' VARCHAR(45) NULL,
‘Computer’ VARCHAR(45) NULL,
‘TotalApplicationInstancesPerLicense” INT(3) NULL,
‘LicenseDuration’ TIME NOT NULL,
“TotalLicensesPerUser™ INT(3) NULL,
‘TotalLicenses® INT(3) NULL,
‘InstancesPerApplication’ INT(3) NULL,
‘ApplicationinstancesPerLicense’ INT(3) NULL,
‘ApplicationDuration’ TIME NOT NULL,
‘TotalApplications’ INT(3) NULL,
‘TotalApplicationsPerUser’ INT(3) NULL

)
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Before we continue, we need to explain what the “Action” parameter created by the LM Tools
Flexera Log File means.

Action Meaning
o OUT: The software license is acquired by the User.
o IN: The software license is released by the User.
e DENIED: User requested a license but there are not enough licenses in the

Selected license pool. Server searches for license availability in
the next license pool.

We will create the actual trigger to make all the necessary calculations and save the required
statistics in the “Triggered” Table.

The code of the MySQL trigger is provided as a separate file name called “MySQL Trigger Code”
which is written in SQL Code saved in a txt file. We need to open this file with notepad and copy-
paste the code into the MySQL Scripting Area illustrated in Section 4.2. After that, we execute the
code, and the trigger is ready for action.

The Trigger runs every time when a new entry comes into the database. Below we will not go into
the coding, but we will explain the basic principles of how it calculates the statistics. We will
illustrate only a few of the script's operations.

The logic is equivalent to the Pseudo Code of the script. However, if you would like to go through
the code, you can navigate and read the “MySQL Trigger” text file.
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Total Application Instances Per License:

To calculate this process, the trigger searched the whole database and trying to find previous
entries of the same user utilizing the same license.

If there is no previous entry, which means that it is the first time this license is used, so the value
is defined as 1.

If not, the value incrementally increases or decreases, depending on the pool’s action. If the pool’s
action is “out”, value increases by 1. If action is “in” value decreases by 1.

Total Application
License Code Instances Per
License

FIRST LICENSE
ouT f’ CODE ->1 1
N
CET> 2

FIRST LICENSE
OUT/| 86815AECCOL_T_F e icEN 1

Pool
Action

Py

‘0 O

IN 86815AECCOL_T_F 0

@® 1

License Duration

To calculate the License Duration, the trigger looks at the “Total Application Instances Per
License” value that we previously created and the current pool action.

If the previous value of “Total Application Instance Per License” is 0, it means that license is not
used for this user. Then the license Duration calculated will be 0:00.

If “Total Application Instance Per License” is other than 0 the license duration increases by the
difference between the current and the previous entry of the same license code and user.
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Pool Total Application
Time Stamp Acti Instances Per License Duration
ction License
2019-09-30 09:14:26.000 | ouT 1 $» 00:00:00 @

2019-09-30 09:23:47.000 ) . 00:09:21 ouT 7] >
-
) (- T 09:2047
2019-09-30 18:53:34.000 IN 1

). 09:20:47 S
2019-09-30 18:54:04.000 IN 0

2019-10-01 14:19:55.000 |OUT 1 | > 00:00:00

v

(S2 HI g —> 09:39:08

v

(IR0 IR0 I —> 09:39:38

Total Licenses

To calculate the Total Licenses, the trigger looks at the previous “Total Application Instances Per
License” and the Pool action value separately for every user.

If Pool Action is “out” and “Total Application Instances Per License” value is 1 then Total Licenses
increase by 1.

If Pool Action is “in” and “Total Application Instances Per License” value is 0 then Total Licenses
decreased by 1. In all other instances, Total Licenses value remain the same.

Pool Total Application

Time Stamp . License Code Instances Per .Total
Action License Licenses

. -
2019-09-30 18:54:04.000 @D 434RVT_T_F 1 - @

2019-10-01 09:51:32.000 434RVT_T_F 2 . @

ouT
2019-10-01 09:51:32.001 86815AECCOL_T_F °®—>° C’ 2
ouT
ouT
IN
IN
®

2019-10-01 09:52:41.000 86815AECCOL_T_F 2 2
2019-10-01 14:19:55.001

86815AECCOL_T_F 3 2

2019-10-01 18:52:47.000 86815AECCOL_T_F 2 2

2019-10-01 18:53:05.000 86815AECCOL_T_F

1
86815AECCOL_T_F °(®—>° C» i

Using similar methodologies, we calculate all other statistics “Total Licenses per User”, “Instances

per Application”, “Application Instances Per License”, Application Duration”, “Total Applications”,
and “Total Applications per User”.

2019-10-01 18:53:23.000
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4.4 Importing sample data to MySQL

After parsing the LMTOOLS license log, created in section 3.2, every time we send new license
data to the MySQL database at the input table, the MySQL trigger will calculate all the statistics
discussed in the previous section (4.3). Rows of input and triggered tables are relative to each
other.

For the purpose of this exercise, we prepared an example dataset with parsed license data ready
to use as MySQL inputs. This file includes a variety of users worked in a two-week period. To
import those data in MySQL database in the tables we generated at the previous section, copy
the “Parsed LMTOOLS License Data.txt” files at the “C:\ProgramData\MySQL\MySQL Server
8.0\Uploads\” location. Then, execute the following SQL Script in the MySQL Workbench.

LOAD DATA INFILE "C:\\ProgramData\MySQL\\MySQL Server 8.0\\Uploads\\Parsed
LMTOOLS License Data.txt"

INTO TABLE ‘license_schema’.'input_table’

FIELDS TERMINATED BY "\t';

License Analytics using Power Bl

5.1 Connecting Power Bl to MySQL

Power Bl Desktop is a business analytics service which provides interactive visualizations and
advanced analytics to allow users easily create their own reports and dashboards. It includes the
following four interfaces: Power Query technology, Data Relationships (Model Interface), Data
Analysis Expression Language and the Visualization Interface (Report Interface).

MUIPAILES
Power Query mmd o DAX Eamd olg*"" il

Connection Data Data Analysis Visualization
Technology Relationships Expression Interface
Language

Firstly, we need to let Power Bl access the data we previously stored in the MySQL database.
Use the “Get Data” command from the Home toolbar and provide the Server IP “localhost”, the
Database name “license_schema”, User Name “root” and the Password credentials used in the
MySQL installation. Then select the “license_schema.triggered_table” table we previously
created.
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EN o v
X% Cut [L,
2 Copy
Paste Get
¥ Format Painter | pata~

Clipboard

MySQL database

Server
localhost
Database

license_schema

b Advanced options

Modeling Help
> B B LB
Recent Enter Edit Refresh
pources~ Data  Queries v
External data
oK Cance

MySgl database

localhostlicense_schema

Windows
User name
Database
| root
Password
5 [

localhost

Back

WilkinsonEyre

Select which level to apply these settings to

Get Data

All
File

Power Platform
Azure
Online Services

Other
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Database
SQL Server database
@ Access database
SQL Server Analysis Services database
Oracle database
IBM Db2 database
IBM Informix database (Beta)

IBM Netezza

MySQL database

Certified Connectors

Cancel

PostgreSQL database

Sybase database

Teradata database

SAP HANA database

SAP Business Warehouse Application Server
SAP Business Warehouse Message Server

Amazon Redshift

-¢- Impala

Connect
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Navigator

o
Display Options = B
Pl localhost: license_schema [2]

B license_schema.input_table

¥ [ license_schema.triggered_table

Select Relzted Tables

5.2
Start here to use the “Dataset No 2”

license_schema triggered_table
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D DateTime Action
1 28/09/2019 13:19:53 OUT
2 30/09/2019 08:40:48 IN

3 30/09/2018 09:23:41 OUT
4 30/09/2019 09:23:46 OUT
5 30/09/2019 09:28:00 OUT
6 30/09/2018 09:30:30 OUT
7| 30/09/2019 09:35:59 OUT
3 30/09/2019 09:39:49 OUT
5 30/09/2018 09:40:27 OUT
10 30/09/2019 09:41:29 OUT
11 30/09/2019 09:42:31 OUT
12 30/09/2019 09:43:09 OUT
13 30/09/2018 09:43:46 OUT
14 30/09/2019 09:46:33 OUT
15 30/09/2019 09:46:49 IN

16 30/09/2018 09:46:53 OUT
17 30/09/2019 09:48:21 OUT
18/ 30/09/2019 09:48:52 IN

19 30/09/2018 09:52:33 OUT
20 30/09/2019 09:53:22 OUT
21 30/09/2019 09:54:38 IN

22 30/09/2019 09:55:36 OUT
23 30/09/2018 09:56:36 OUT

o X
&)
LicenseCode AppiicationName
AUTOCAD B70B4ACD_2019_1
AUTGCAD B7084ACD_2019_1
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86706RVT_2017
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86604ACD_2017_,
AECCOLLECTION  |87149RVT_2019.(
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86706RVT_2017_(,
AECCOLLECTION | 87084ACD_2019
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |87149RVT_2019_C
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION  |86766NAVMAN_2
AECCOLLECTION  |86706RVT_2017_C
AECCOLLECTION  |86706RVT_2017_(
AECCOLLECTION | 86766NAVMAN_2
AECCOLLECTION  |86706RVT_2017_(
>
Load Transform Data Caneel

Importing the Data from a TXT file (Sample data No. 2)

To analyse project information we need to utilise the “project usage” information. Those data are
stored in a separate table in the MySQL database. For the convenience of this exercise, we
provided an equivalent txt file that we can use. We can import it using the “Get Data Text/CSV*

commands below.

Get Data

All m Excel

File

B waa
Database mport data fro ext or O
Power Platform =] JsoN
Azure Fowdex
i [
Online Services < POF

Cther

E) SharePont folder

Only for those who skipped section 4 and want to experiment just with Power BI, need to repeat
the “Get Data Text/CSV* command using the second dataset and importing the license usage
data from the “license_schema triggered_table” text file.
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Use the Power Query interface clicking at the “Edit Queries” button to transform the data and
make them ready to visualize.

Home View Maodeling Help
B LGRBIE|R Em 0=

Paste N . Get  Recent Enter Edit Refresh MNew  Mew  AskA Buttons
¥ Format Painter  Data~ Sources~ Data | Queries~ Page » Visual Question ~ o7
Clipboard External Insert

In the Project Usage table, we need to create a new “Date&User” column to join the license
usage and the project usage and later to be able to calculate the project cost.

Project Date&User Date&User Working Time

0005 20/10/2019-User1

20/10/2019-User1
0013 20/10/2019-User2 \ 20/10/2019-User1
0005 21/10/2019-User2 \ 20/10/2019-User2

Add a calculated custom column at the “Project Usage” data using the Custom Column command
from the Add Column Panel.

20/10/2019-User2

al | | = | Untitled - Power Query Editor

Home Transfarm Add Caolumn View Help

&d %j Eﬂ. fz Conditional Column IK*_ﬁEI E

7 Index Column =

Column From Custom Jnvoke Custom . Format
Examples~| Column | Fundtion CrgDuplicate Column >
General
Queries [£] <
B Total Licenses 2=z

f LicenseType-Current
] Project Usage

f License Usage-Historic

[ TE R O
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Paste the following script creating the “Date&User” Column.

Text.From([Date])&"-"&Text.Lower([UserName])
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Custom Column

Add a column that is computed from the other columns.

New column name
DatefiUser

Custom column formula @

= Text.From{[Date])&"-"& Date
Text.Lower([UserName]} UserMName
ProjectName

Learn about Power Bl Desktop formulas

+ No syntax errors have been detected.

Available columns

<< Insert

oK Cancel

In the Power Query Interface, duplicate the “license_schema triggered_table” four times and

rename it to “License Usage-Costing

, “License Usage-Historic”, “LicenseType-Current” and

“Total Licenses”, “Users”, “Total Licenses” and “Software Names” accordingly.

#l | | = | Untitled - Power Query Editor

Transform Add Column View Help
» w0 B (3 I
= ® L s
Close & New Recent  Enter Data source Manage Refresl
Apply~ Source ~ Sources~ Data settings Parameters~  Preview
Close New Query Data Sources  Parameters
Queries [1] <
T license_schema triggered tahle . 1%
E® Copy = ]
Paste
> Delete 2
IE]j Rename
Enable load 3
Include in report refresh
4
E@ Duplicate I
[l Reference 5
Move To Group »

WilkinsonEyre
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For every one of those tables, use the “Advanced Editor” and replace all existing code by the
code provided in the “Power Query” subfolder. There are two “Power Query” subfolders, one for
those who started from Dataset No 1 and one for those who started from Dataset No 2.

il | | = | Untitled - Power Query Editor

Transform Add Column View Help
LB B o
uf ® . 'S,

I DAdvanced Editor I

Close & New Recent  Enter Data source Manage Refrash {
Apply*  Source = Sources = Data settings Parameters~  Preview~ L] Manage - Ci
Close MNew Query Data Sources  Parameters Query

If started using the “Dataset No-2” use the advanced editor and keep the three first lines of code
(up to the line starting by #"Promoted Headers"). Then, replace the rest of the code with every
one of provided code at the “Data set No — 2” “Power Query“ subfolder respectively.

Select the “License Usage-Costing” table and press continue. This will allow data to join between

the two different tables. This is initially prevented by Power Bl for security reasons. Select
Organizational and save.

@ | | = | Untitled - Power Query Edito

Home Transform Add Column View Help
2 D D D P D e Data Type: Any Merge Queries
L O e

LT Advanced Editor Use First Row as Headers Append Queries
Close & Mew Recent  Enter Data source Manage Refresh Choose  Remove Keep Remove Split Group
Apply~  Source~ Sources = Data settings Parameters~ Preview = [ Manage ~ Columns - Columns Rows = Rows Calumn By 2z Replace Values Combine Files
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort Transform Combine
Queries [5] < f _ n N o repand - o illmran  PPRad N "
X = Table.RenameColumns (#"Expanded Project Usage",{{"Project Usage.ProjectName”, "Project Number"}})

B Total Licenses 1) Information is required about data privacy.

B2 LicenseType-Current
[ License Usage-Historic
[ Project Usage

1 license_schema triggered table (5)

Privacy levels

The privacy level is used to ensure data is combined without undesirable data transfer. Incorrect
privacy levels may lead to sensitive data being leaked outside of a trusted scope. More information
on privacy levels can be found here.

Ignore Privacy Levels checks for this file, Ignoring Privacy Levels could expose sensitive or confidential data

to an unauthorized person,

localhost M Organizational ~
O [ M Organizational ~
Save Cancel
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By clicking at the close and apply button, we apply the data changes we made at the Power Bl
report data and model interfaces.

@ | 4 = | Licenses Dashbord - Power Query Editor

Home Transform Add Column v

Eecent  Enter [rata source |
Snurce' Sources * Data settings Pa

Mew Query Data Sources Pt

Using the Model Interface, we create the data relationships between tables. Drag and drop the
same columns between different table to create the connections. Those data connections will help
us to interact easily with the Power Bl reports (visualizations).

- | £ LicenseType-Current -+ [ == License Usage-Historic -+ M = License Usage-Costing

econ
B3 Storting DoteTime
a
1 TotelApplications

[ TotalApplicationsPerlser

3 Starting DateTime
[ Starting DateTime - Split
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Using the data interface and selecting table “LicenseType-Current” we create a new column to
calculate the license availability.

Available Licenses = 'LicenseType-Current'[Total Licenses]-'LicenseType-Current'[Aquired

Licenses]

wl | H S = | Lice

Home W B = | Visual tools Licenses Dashbord - Autodesk University Data From WEA Server
E%I |__] Home View Help Format  Data / Drill
E — Data type: Whole Number »  Home Table: "
Manage Mew :%I LE] | |_|_'7, i} . s’ Q

Relationships Measure . Format: Whole number = Data Category: Uncategorized ~
P Manage MNew New MNew MNew Sort by o a . L Manage View as Ney
Relationships cal Relationships ~ Measure[Columnll Table  Parameter Column- $ ™ % * 48 0 Default Summarization: Sum = "Rales Rales  Grot
Relationships Calculatio What If Sort Formatting Froperties Security t

il T TREME BrE P11
0 [Iﬂ[| 1 |FVE].!EE!E EI(EHSES = E].IZEI'\SE ype—!urr‘en! ID!E! E].CEI’ISES - !1EEI'ISE YPE-!IIPT‘EI"! !QU]I"E! E].CEI'ISES I

B .

55

5.3 License Dashboard Analysis (Sample Data No.3)
Dataset No 3 includes elements existing at this section.

The workflow presented in this class will enable you to create the following dashboards to analyze
the license consumption in your company. As the license data are organized, you will be able to
create dashboards in Power Bl using the report Interface (Visualizations). Using the Visualization
buttons, we first select the type of graph we would like to create and we then from the Fields panel
we drag and drop the data we would like to visualize.

sl | H S = | Licenses Da

Home View Visualizations b
=S s =

Manage New New
Relationships  Measure Column

Relationships Calculation

There are pending ¢

Below all graph’s visualizations are extensively illustrated, together with the data needed to build
the interactive dashboards.
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Graphs:
e Current license usage

Objective:

Identify the acquired, available
and the total number of
licenses.

Visualization:
Stacked Column Chart

e Users Occupying a License

Objective:
Identify who is using a license
and the duration user is using
the license

Visualization:
As TimeLine
(download from Power BI
marketplace)

WilkinsonEyre

Visualizations >
=l e = 1

LicenseCode K

Legend

Add data fields here

Value
Awailable Licenses A4
Aguired Licenses VX

Visualizations

EME =M E
s b Uil Mo s (M e
O H e = A
BN =

CeENER=

T @

Entity

User R ¢
Category

LicenseCode R4
Start Date

Starting DateTime R ¢
End Date

CurrentTime R ¢
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-~ B LicenseType-Current

Action
ApplicationDuration
X Applicationlnstance...

ApplicationMame

# X Aguired Licenses

“ [ Available Licenses

Computer

<
ER

DateTime
D

[

InstancesPerApplica...

I il LicenseCode I

LicenseDuration
Total Licenses
Tetaldpplicationlnst...
Totaldpplications
TetaldpplicationsPe...

MMM MM

TotallicensesPerUser

User

o~ B licence-current

Action
ApplicationDuration
X ApplicationlnstancesPerlicense
ApplicationName
Computer
I A CurmrentTime I
Z Hour
z ID

Z  InstancesPerApplication
4 LicenseCode |
LicenseDuration

Minute

M M

Second

LS
4
R

Starting DateTime

TotalApplicationinstancesPerLic. I

lotalApplications
TotalApplicationsPerUser

Totallicenses

MM MMM

TotallicensesPerUser

4

User

I User-License I
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-~ [, License Usage-Historic

o Historical license usage

Visualizations » Action

ApplicationDuration

Objective:

Identify the maximum license
usage in a time period that
you can change in Power BI.
You will be able to see the
daily maximum and minimum

X ApplicationlnstancesPerlicense

ApplicationName

Computer

Date8&User
DateTime(Milliseconds)
Day-License

- fiE_DavOnh:

. . . Iv % fw Ending DateTime I
utilization of licenses. —
Z ID
Visualization: s Smlasiaccacs
Area Chart Ending DateTime X I SRR =)= Cods I
LicenseDuration
Legend Z Minute
Z Second
EEmeslaiz X7 & e Starting DateTime
Values I TotalApplicationinstancesPerLic...
X TotalApplications
Mazx of TotalLicenses WX - Ty Dol
Tooltips I = E Totallicenses I
Z TotallicensesPerUser

Earliest Ending DateTime X Usar

User-Version

Day Oct 12019 - Oct 1 2019
2019
Q3 Q4
Sep Oct
w39 W40 w41
28 29 30 1 2 3 4 S 6 7 8 9 10 1
LicenseCode 15

@ AEC COLLECTION

11:00 13:00 15:00 17:00 19:00
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e Application Versions

~~ R, License Usage-Historic

Visualizations >
. . Action
ObJeCt'Ve E Iﬂ 2 |-- L |-'-'- L ApplicationDuration
Identlfy the mOSt Used L & I— |'f' | |-—| |—' X ApplicationinstancesPerlicense
software and Revit versions. CHO®T A ApplicationName
|:'| - — Computer
V|Sual|zat|on |'_ ® R Date&tUser
Mekko Chart 3.2.1 = DateTime{Millisecands)
(download from Power BI I_M_I
marketplace) ~ DayOnly
Category i Ending DateTime
DayOnly O 2 [
Z ID
Series % InstancesPerApplication
Application WX LicenseCode
LicenseDuraticn
-Axis
X Minute
TotalApplications R ¥ Second

e Starting DateTime

¥ TotalApplicationlnstancesPerLi
I ¥ X TotalApplications I

% TotalApplicationsPerUser
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. B, License Usage-Historic

¢ Number of licenses per user Visualizations >
Action
li ApplicationDuration
Objective: s pricatianburaten
. . % ApplicationlnstancesPerLicense
Identify users that are using

ApplicationMame

more than one license so you

Computer
can review the license Date&User
. 7 T
consumptlon. = DateTime(Milliseconds)
Day-License
Visualization: ME Dayonly |
H i ~ || Ending DateTime
Llne Chart Shared axis 5
DayOnly ~ X Rl
Z ID
Column series % InstancesPerApplication
User X LicenseCode
LicenseDuration
Column values
= Minute
Max of TotalLicensesPerUser v X
% Second
& Starting DateTime
X TotalApplicationlnstancesPerLic...
X TotalApplications
% TotalApplicationsPerUser
% Totallicenses
¥ % TotallicensesPerlser
~ User
e License usage time per user o . -
Visualizations b - B License Usage-Historic
. . = 1| y I * Action I
Objective: E M E = Y = _
. . | & |_ \_ | |-‘. | ApplicationDuration
-] i O et T
Identlfy hOW |ong auseris ¢ El = 5 X ApplicationlnstancesPerlicense
. H 4 ==l -
using more than one license. ﬁ o - - ApplicationName
.
|;_- Computer
Visualization: W - Date&User
Line Chart o DateTime(Milliseconds)
Day-License
~ | =l DayOnhe
Axis o Ending DateTime I
Ending DateTime WX Z Hour
Z ID
lzzans o Instanc&PerApplication
ApplicationVersion R ¢ I - LicenseCode I
Values LicenseDuraticn
X X Minute
Max of TotallicensesPerUser v X
% Second
=il = Starting DateTime
First Action WX Z TotalApplicationinstancesPerLic...
First User s X TotalApplications
First LicenseCode X Z TotalApplicationsPerUser

% Totallicenses

# ¥ TotallicensesPerlUser

- User
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5.4 License Analytics and Project Usage

We will calculate the License usage per project, using the “License Usage-Costing” table
previously created in Power Query. This table splits license usage into days. Considering that
users’ working time is between 9:30 and 18:30, table includes values which exclude the time
period earlier 9:30 in the morning and later that 18:30. Using the following graphs, we will visualise
the license usage for every user and every project. We calculate the license time usage as a
percentage across different projects and we calculate the license cost per project based on a

license budget user input.

Monday Tuesday
Time f } i
9:30 18:30 9:30 18:30
License Usage
Working Time Time off Working Time
Graphs: @ Ending DateTime-Split
Visualizations » Ending Time
o Working Time - Usage per User e E N b = Hour
, T ID
ObjeCtive: ! E | | - | | il g % InstancesPerApplication
Identify the duration of users OHES s - B License Cost
acquired license during the El =iy T T8 Gensecose
Working Time period. £ @ i@ = o
_||I_| X Minute
Visualization: Project Number
As TimeLine % Second
(download from Power BI @ SplitDay
marketplace) Entity Starting DateTime
User N m Starting DateTime - Split
Starting Time
Category % TotalApplicationlnstancesPerLic...
LicenselCode W X TotalApplications
X TotalApplicationsPerUser
start Date X Totallicenses
Working-Starting DateTime v X ¥ TotallicensesPerlUser
End Date - Yser
«[m Woaorking-Ending DateTime
Working-Ending DateTime X Warking-Ending Time
| #m@ Working-Starting DateTime
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5.5 License Cost per Project
e License usage per project Eg License Usage-Costing
Visualizations > Action
ObjeCtive: ) ApplicationDuration

Identify and quantify the time
of licenses used in the

% ApplicationinstancesPerLicense

rojects.
p J LicenseDuraticn
. . . ¥ Minut
Visualization: | inute |
bl Project Numb
Stacked Column Chart roject Number
¥ Second
SplitDay

| Starting DateTime

Axis « |_|M@ Working-Ending DateTime
Project Number X Working-Ending Time

< [_IME Working-Starting DateTime
Legend Waorking-Starting Time

. I ¥ £ Working-Time I
Project Number R
B Working-Time (%)

Value H Working-Time (Hours)
Woaorking-Time RV 4

In order to calculate the License Cost per Project, we need to manually input the License Budget
per License Package for a defined time period. Use the “New-Parameter” to create a user-defined
value in Power Bl report interface. Call this parameter “Annual Cost” and define it's Data type,
Minimum, Maximum and Increment values to 1000, 100.000 and 1000 accordingly.

X
al | E (‘,} 7 | Licenses Dashbord - Autodesk Un -
What-if parameter
Home View I Modelingl Hel
. w Mame
|AnnuaIC::|5t |
== (@ 7 8] 3
= Data type
Manage Mew Mew  Mew Mew [Whole number v
Relationships Measure Column Table Parameter
) . : Minimum Maximum
Relationships Caleulations What If
[ 1000 | [ 100000 |
|]|][| Increment Default
................................................................. [ 1000 | |

~ Add slicer to this page

OK Cancel
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Select the “License Usage-Costing” table and create the following three DAX Measures “Working-
Time (Hours)”, “Working-Time (%)” and “License Cost” using the “New Measure” command. The
“License Cost” measure will allow creating interactive graphs defining license budgets based on
different timeframes on the historic project license usage. You can also use this measure to check
a future license project cost based on historical project usage and license usage data.

@ g+

Home View Modeling He

= g2 8 3

Manage New Mew New Mew
Relationships easurefColumn Table Parameter
Relationships Calculations What If

ul New Measure
0

Add a measure to the selected
table,

A

Working-Time (Hours) = FORMAT((SUM('License Usage-Costing'[Working-Time])/3600)/24,
"dd:HH:mm:ss")

Working-Time (%) = SUM('License Usage-Costing'[Working-Time])/
CALCULATE(SUM( 'License Usage-Costing'[Working-Time]),ALLSELECTED())

License Cost = [Working-Time (%)] *'Annual Cost'[Annual Cost Value]

I % Filters I I

If users don’t synchronize, the system will not assign a

specific project. Therefore, a “Blank” Project Number value _ _
. Project Number A X A
will be created. -
is not (Blank) & o

Filters on this page

We exclude those users from the next graphs by clicking at Fiter type ©

the page background and by creating a page filter ;Slcﬁltermg v
unselecting all values which report a “Blank” Project. ar—
I o |
b Prajecti 59
b Project2 75
b Project3 81
M Projectd 30
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Cost

Visualization:

Timeline 2.1.1

(download from Power BI
marketplace)

e Budget Slider User Input

Objective:

To let the user define the licensing
budget spend for the specified
time period

Visualization:
Slicer

e Calculating Cost Per Project

Objective:

Calculate the license cost spent on
every project according to the total
user’'s working time — license
usage

Visualization:
Table

WilkinsonEyre

Visualizations >

EME =N
b b el M [
O H S =
E = T3 - -

=

Fa |

Time

SplitDay X
Visualizations >
=

Field

Annual Cost O

Visualizations >

EMEDhEMNEKE

b b U] Mol R
O H S s a

Values

Project Number VX
Working-Time (Hours) R4
Working-Time (36) R4
License Cost X
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B License Usage-Costing

Action

ApplicationDuration

Project Number
3 Second
~ SplitDay
I/ Starting DateTime I

o~ E’ Annual Cost

I W% Annual Cost I
B Annual Cost Value

E License Usage-Costing

Action
ApplicationDuration

Z ApplicationinstancesPerLicense

Z ID

X InstancesPerApplication

I ¥ B License Cost

LicenseCode
LicenseDuration
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I v Project Number
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SplitDay

Working-Starting Time
= _Working-Time
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5.6 Identify when extra licenses are required

Collecting data of license usage for several months, we will use Power Bl forecasting capabilities
to predict future license usage. For every week from the historical data, we will base our analysis
on the weekly users to predict the license demand for the following week.

Power Bl can use time sequence values to create a forecast on a line chart using the analytics
tab under the visualization panel. However, Power Bl built-in forecast method is based on a single
input parameter prediction.

To create a prediction that improves accuracy and relevance to the current and the following week
between the users and the maximum used licenses, we will use a more advanced prediction
methodology which allows using multiple parameters as inputs for our predictions.

For this purpose, we will create a neural network prediction model using the scripting capabilities
of the R programming language together with the “Neuralnet” library. This model will be trained
across historical data based on the unique number of users and the licenses weekly maximum
data.

The Model will be evaluated for its accuracy and then it will be applied in the current week data
to predict licenses for the next week.

R Scripting Preparation

We follow the instructions and install the R programming language for Power BI.
https://docs.microsoft.com/en-us/power-bi/desktop-r-visuals

Then we use the “R Script visual” under the visualization palette to create a new R script. At the
bottom of the page copy-paste the given script.

< Visualizations > Options
- . .
of = Lt Ls LII= L GLOBAL R script options
-, [~ | E L i I Data Load To choose a home directory for R, select a detected R installation from the
. . (] H drop-down list, or select Other and browse to the location you want.
R script visual =f [T &l Power Query Editor P ; !
L_ DirectQuery Detected R home directories:
=1 Fx & R Other T
- - Python scripting Set an R home directory:
o Security I I Browse

R script editor

A Duplicate rows will be removed from the data.
# The following code to create a dataframe and remove duplicated rows is always executed and acts as a preamble for your script:

1
2
3 # dataset <- data.frame(WeskOfvear, TotalLicenses, User)
4 # dataset <- unique(dataset)

c
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To run the script, we need to install two R library packages using R command line. We navigate
at the R Home directory we previously setup (i.e. C:\Program Files\Microsoft\R Open\R-3.5.3)
and run the “R.exe” command line which exists at the “bin” subfolder. We install neuralnet and
ggplot2 libraries typing the following commands at the R command line.

install.packages("neuralnet")

install.packages("ggplot2")

Prediction Timeframe

In Power Query interface, at the “License Usage-Historic” table, we create an additional custom
column to aggregate the user and license usage.

Custom Column

Add a column that is computed from the other columns.

Mew column name
| WeekOf‘r'ear

Custom column formula (0

= Date.WeekOfYear(DateTime.Date([Ending DateTime]))

Due to lack of data provided in the sample dataset, for the purpose of this exercise instead of the
WeekOfYear we can use the DayOnly Value to make estimations for the next day. The principle
of the following script and the details provided in this section could work in any time frame.

We create the R script using the historical user and license weekly values to be added as input
and outputs data for our prediction model. For the purpose of this exercise, we will use the
historical user and license daily values.

Graphs
e Predict maximum licenses Visualizations y g lioonseUsgetistoric
demand of next day Action
= [ ApplicationDuration
ObJeCt'Ve Da'if— License
Running the predictive model to predict the % k= DayOnly |
required future licenses. Ending DateTime
Vlsua“zatlon = I ] i ICIE:AEE\icat'O"sPerL,ar I
. . v otallicenses
R SCI’Ipt VISU8| = ?‘ @\ [ = TotallicensesPerUser
— [] 3 TotalUsers
Values I — I
£ User
DayCnly v ] WeekNumber
Max of TotalLicenses X
User X
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Neural Network Training / Evaluating and Running Process

Create the “R Neural Network Script” by copying and pasting it from the “Predictive Modeling”
subfolder to Power Bl R visual. The predictive modeling procedure has several steps.

Initially, script prepares the historical data to input and output data and then it splits them into two
groups, the training and the testing sets of data. The model is trained using the training set.

When the neural network training finishes, the model uses the input values both from the training
and testing set of data to make a prediction and compares the results (output) to the historical
values so it can be evaluated.

The Root Mean Square Error factor is calculated for both training and testing sets. This factor is
very important as it reveals the training capability of the network and provides evidence which
measures the confidence of our prediction.

If RMSE is high, this could be improved by providing more data to our model, increasing the
training time by decreasing the threshold parameter or increasing the neurons of the network by
increasing the hidden parameter.

If the RMSE between training and testing sets are different, this could be due to model overfitting.
This means that our model is not able to generalize from a trend. Our training needs more data or
training procedure needs to stop earlier on.

To improve accuracy, our methodology includes a Power Bl “New-Parameter” to be used as an
input value. This is a user-defined value that provides the number of users of the following week
(or day) as an additional input value.

Input Data Output Data

Maximum Number
of Users
Current Day

User-deflned Maximum Number

R —— of Users
Following Day

S \ Maximum Number
of

T ~p~  Following Day

“New-Parameter”

Maximum Number

o N
Current Day

Error: 0.065312 Steps: 423
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In the last step of the script, model predicts the future usage based on the today’s users and
current maximum license consumption. We also run 10 different neural networks and calculate
the minimum and maximum prediction value.

Visualizing a predictive model

The following graph shows the number of licenses during a period of few weeks in red. It also
illustrates that, on the current week (16th week), the model predicts that given the 100 users as
a figure for next week, we will require to provide 66-71 Max licenses (green and blue lines) based
on our historical demand. The range between Prediction Max and Prediction Min provides us the
confidence of the prediction. The closer those two lines are to each other, neural network
prediction is more probable to be accurate.

FutureUsers

100

O
7
D (71) Data
W HistoricData
B pPredictionMAX
. s (66) == PredictionMIN

60

50

Max Licenses (Used and Predicted)

Weeks
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Conclusion

This session demonstrated the importance of license insight tools for business management and
the multiple benefits of license analysis.

Our workflow depends on the process of decoding the Flex License Data to be able to structure
data that are subsequently processed in the MySQL database.

During the presentation, you learned how to install and prepare the open source database MySQL
to receive and process data.

We also showed the process of importing the data to create analysis and dashboards in the
PowerBI.

The following key points summarise the learning achievements :
e License insight tools are very important for businesses.

e FlexLM Log file and the Revit Synchronization are providing enough data to create the
analysis.

e Clear benefits to collect data using MySQL whish is a robust solution.
e License usage and overview dashboards to identify the demand.

¢ Proactive monitoring of licenses requirements.

Dataset:

The most update code and dataset are available on GitHub:
https://github.com/WilkinsonEyre/License-Management

Disclaimer:

This presentation and datasets are subject to change as the technology and license management
evolves.

The user of this presentation and datasets accepts this risk of using the presentation content. No
liability is implied for all content of this presentation and how it is subsequently utilized.
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