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Introductio n

LPL is acompletemathematical modeling systenwith a pointandclick user interface and

a simple yetpowerful modeling language.The language is a structured mathematical and
logical modeling and programming language with an extended index mechanisch, wh
allows one to build, maintain, modify, and document large linear;linear, and other
mathematical (optimization) models. A language compiler translates the model automatically
into a solver acceptable form; reads data directly from database, sallsea and can write

the results directly back to the database or generate complex solution report files. LPL can
communicate with many commwal and free solvers.

The modelling languags the gluethat brings all modelling tasks under one hat. HebPé¢,
communicates with the different parts and acts as an integrator, as shown in Figure 1.
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Figure 1: The modelling language as a glue of modelling tasks

1. LPL itself does not store efficiently a large amount of data, this tierbdone in
databases. However, LPL contains instruction a highlevel to communicate with
databases, reading and writing data. Nevertheless, LPL can store efficiently sparse
tables of considerable si#self and can manipulate data cubes as pivdetaiselt

2. LPL itself cannot solve mathematical models, but it can communicate well and
transparatly with many free and comm®al solvers. Switchingrom one to another
solver is easyloneand requires normally only to set a parameter. Nevertheleks, LP
integrates a linear and a tabearch solver and can solve small problems itself.

3. LPL itself does not contain a reporting tool, but it has strong links with a profression
reporting tool EastReport), that is callable as a librarReport templatereaton and
complex PDFeport file, and others can be directly piloted by LRInguage
instructions. Nevertheless, LPL does have itself in addition a limited way to generate
formatted output.

4. The very core of LPL is that dan compactly represent theathematical structure
of a problem inthe form close to the commanathematical notation, in addition it
containsalgorithmic instructions that pilot the different modeling tasks, as reporting,
solving, reading/writing dataalculating,etc.

Hence, LPL is amopen modelling systemthat can be linked in many ways to various
modelling environmentslt is important to be aware of that when installing LPL, since for
professional use the user also need powerful solvers and access to databases and these pieces
of software also should be installed.

Installing LPL

The whole modelling system can be downloaded as a singlénétell-Ipl.exe from the
Internet site ofvww.virtual -optima.com. Just click on the appropriate linkdthe file will
be downloaded through the Internet browser.



http://www.virtual-optima.com/

After downloading, just doublelick the file install-Ipl.exe in order to install it on your
computer. Follow the instructions. By default, the installation software will create a new
folder, cal e IdPLadonN the harddisk and unpack every file within this folder.

The user may choose another folder name, but he should be aware, that various free solvers
that can be downloaded also from Virtual Optish@uldi later oni be installed in the same
folder (otherwise you need to add an environment variable as explained below).

The install ation pr ogr abkloddairigomthecdesktapt ¥ogcarm s h o
remove it without any harm if you like.

Everything is placed within the installed foldeld.PL6 by d andél you inay copy the
whole folder to another place if you like and it works as before. From now on we call the
folder where LPL has been installed aslifPe EXE folder

The Ipl model file must always have file extensitpl. In theLPLEXE folder you find a file
calledalloy.lpl. This is our small test model we shall use to see where everything works fine.

Recommendation | recommendinking thelpl-files with thelplw.exeprogram in such a way
that doubleclicking a model file openslirectly thelplw.exeprogram. This can be done as
follows:

1. Rightclick the filealloy.lplin aWindows browser.
2. Click the menu item AOpen withéo.

3. Choosdplw exefrom the list of programs, if it is not in the list thehoose the button
A br ows e oforahelplw.dxeprogtam.

4. Choose it and all files with file extensidpl will be opened directly witlplw.exe

The installation is complete! You can open the LPL modebkimgronment by three ways

1. DoubleCl i ck t h &odalitgb r © © U ty 0 0 This disosogensotipe model
alloy.lpl by default.

2. DoubleClick the filelplw.exewithin the folder LPLEXE. An empty model opens with
a parse error that can be ignored. Chabss the menu item <file/open model> to
open a model.

3. DoubleClich a moddile with extensionlpl (if you followed the recommendation
above).

In either case, after the first installation you will be presented with the following message box
(Figure 2) when launching the software.
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This message box appears because you have an unregistered licence for this
software. You can use it as is with a restricted funclionality.

To get rid of this message box, you can request a free of charge license key by
registering yourself on our site (www virlual-optima.com).

Do vou want to register or do vou want 1o register later?

If vou just have registered then open vour email and enter the license key.

Enter License Key Register for free Do not register

Figure 2: Registering message box in LPLW

Thismessag box i nforms you that you have an AUnr
ignore it and click HADo nsteted Rackap®, s thesame.as Yo u
the Free Package or the Registered Package, with the exception that each tinesghgem

box appears when you | aunch the. software. (N

For the moment, we only want to see if everything works fine!

Make sure that the modalloy.Ipl is opened, that is you should see the windows as i3Fig.
after launching-.PLW and closing the message box above.

If this is not the case, then choose the menu item <File / Open Model> and open the model
file alloy.Ipl (which is found in the folder LPLEXE).
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wialkSal
enum3ol price {o} := [25 10 20 18 22 1z ]1:
rlocaSal purity{o} = [ 0.8 0.4 0.7 0.6 o.7 0.4]:
Ip_salve alloy{m} = [ 0.15 -0.30 -0.40 0O.60 O0.02]:
glpkSol obtain{o,m} = [
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mosekSol metregimt: SUM{o} (alloy*purity-obtain) *¥ >= 0 "Metal reguirements™;
miozeklSal NINIMIZE cost: SUM{o} price*X "Minimize costs";
mozekl Sal WRITE cost, X
linda END
conopk
logoSol
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Figure 3: After opening the model alloy.Ipl

Click now the menu itergRun / Run Model> or press the key F9. The model will be runned
and solved. The solution is presented in a new tab as follows (Fig 4).
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Figure 4 : Solution of alloy.lpl

LPL has an integrated linear solver that solved this model. The solver is configartted
file Iplcfg.Ipl. We shallook at this file later on



Uninstalling LPL

In the folder LPLEXE you will find a file calledUninstaltlpl.exe To uninstall LPL just
doubleclick Uninstatlpll.exeand everything you installed will have goriease not¢hat

the whole folder LPLEXE will be deleted. Hence, if you created new radidiad are in that
folder they will also be removed. Save them in another place before uninstalling.

Registering

Registering is not mandatory, but recommended. It is free am$ tgdu only 2 minutes!
Make sure, that your computer is connected to the Internet.

Then | aunch the software LPLW and click
Fig 2. The Internet browser opens and you are guided to the registration pdgtualf
Optima (Figure 5).
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Registering mn /R

In order to be able of upgrading the software, we recommend to register
yourself at ¥Yirtual Optima. We need your email address to send you the
license key for the software. You will get a key immediately after successful
registering.

The email address and the name you entered will only be used to send you
the license key for the software. See our Privacy policy.

|, I vou have registered afready, but have logt vour license key, then just enter the
~ same emnall address that vou used when registering, The license key will then be
resent innrediataly,

Firstnarme :

2 Lastname :
Email :
Q+1= (Please type the result.)

New perspectives

in the field of
mathematical ==rc)
optimisation
i1 Contact us
Impressum Privacy palicy | 2010 Wirtual Sptirna
Ferktig
Figure 5 : Registering Page at www.virtual -optima.com
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Fill the four fields: Firstname, Lastname, Email, and the result of the calculation. Make sure
that you enter a valid email address, otherwise you will not get a licensAfteyyou press

for

the button ASendo, you have to wait
Optima which contains a license key, you shaddy this key and return to the dialog box of
Figure 2.
Now click the bot t oeanfobilagtoeLPLWIlopeosdrigare6),Key 0O .
LPL:Info X
LPL : Modeling System, Version 5.70
Mathematical Modeling Language
Enterprise LPL Package , Time Limit: 2015-01-06
Author : Copyright @ 2011, Tony Harlimann |, Fribourg (Switzerland)
Company : Virtual-Optima 0o
LPL SITE www.virtual-optima.com
L email : info@virtual-optima.com
To use this product you must accept the licence agreement
written in the file licence.txt. (Click here to read the licence) Ok

Figure6 :AEnter the License keyo dialog in LPLW
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Paste the key in the white field, click ok, another dialog opens to inform you what to do. Click

ok and the programuits. You must relaunch the program LPLW taate the key.

You now have a Free Package for one month. After one month, when you launch LPLW

again another dialog box (Figure 7) will open.

LPL Message

LPL License Information LY
Registered Package , Time Limit: 2010-01-04 h L

s, virtual-optima. com

This message box appears because the license key of this software has expired.
You can use it as is with a restricted functionality.

To get rid of this message box, you can extend the license key free of charge or you
can buy a more advanced package on our site {www virtual-optima.com).

Do vou want to extend the key now or later?

If you just have extended the key then open your email and enter the license key,

Enter License Key Extend the license Do not extend




Figure7 :AiRegi st ered Packageodo dialog in LPLW

The time of your Free Packaget imsd el ec k 2g e G
Registered Package is the same as the Free Package with the exception that the dialog box of
Figure 7 opens each time when launching the software. You can ignore it and click the button
iDo not ext endoclickingld E x & eeo dimhechedh s e 0 . Thbuwy gui de
pageof Virtual Optima (Figure 8).

Figure8 :AiBuy pageo of Virtual Opti ma

If you only want to extend the Free Package for another niofte of chargd then you
just cl i ck btuhtet omBuayn dnofvhoem gbuckofAi@€eno. You
email with a new license key for a Free Package that you need to install in the same way as

9


















