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1 How to get started

1.1 Introduction
This chapter holds information about the installation, including system requirements and such, as well as a short
introduction to using SIMCA.

Content

1 License information
What is in the package
System requirements
Installation
Starting SIMCA
SIMCA projects

Work process for regular projects
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Work process for batch modeling

1.2 License information
Before installing the SIMCA product, carefully read the license agreemanttidied with your SIMCA software package. This
license agreement is also accessible by clicking the General license conditions link dFilingHelppage in SIMCA.

In case you do not fully accept the terms of the license agreement, you should immedietélyn all parts of the package
to your local supplier.

1.3 What is in the package
The SIMCA package contains the following:

9 Installation files.
1 SIMCA User Guide (.pdf).

i Installation instructions document.

1.4 System requirements
The minimum recommended system requirements:

9 Pentium based computer (PC) withla5GHz or faster processor.
1GB RAM or more.
1 GB available hard disk space.

il
il
1 1024x768screen resolution color display.
f Microsdt Windows7, 8 or 10.

)l

Graphics card that has hardwar@D acceleration and supports Open GL.

1.5 Installation
To install, follow the installation instructions delivered with the installation program.

Note: You must have administrative privileges to be able to install the software.
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1.5.1 Registration and activation
To register and activate, follow the instructions delivered with the installation program. See alsQAttivatesubsection in
the Help section in Chaptés, File.

1.6 Starting SIMCA

Start SIMCA by doublelicking the icon or by starting it from th8tart-menu or start screen.

Continue by:
1 Reading about the SIMCA software in the HetpJserGuide. Both contain the same information.
9 Starting a new project: cliclFile| New.

T Running tutorial examples: Find the tutorials and tutorial datasets at the Sartorius Stedim Data Analytics website
www.umetrics.com or contact your Sartorius Stedim Data Analytics sales office. Select a suitable tutorial
example, import the listed dataset used in the tutorial and follow the describsdps.

1.7 SIMCA projects

What is a project?

SIMCA is organized into project&.projectis a .usp file containing the results of the analysis of one or more datasets.
Creating a new project

Start a new project by impoitg one or more datasets. The default unfitted model is created when exiting the SIMCA
import and is displayed in théroject Window

Project window

The project windowdisplays, for every model, one line summarizing the model results. The active modebiieeyou are
working with, is marked in the project window.

Default workset and model

The defaultWorksetconsists of the first dataset and all its variables and observations, imported with the roles defined in
the import. All variables are default centedeand scaled to unit variance. How the variables were defined at import also
defines which type the default model is. For batch projects the default workset includes all imported batch evolution
datasets.

Creating a new model
Unfitted models are implicitlycreated by SIMCA when:
1 Specifying a worksebr
1  When changing the modéi/pe of a fitted model (fitted model is the active model).
Activating and opening the model window
To activate a model click it in the project window.
All plots and lists created fronthe Home, Analyzeand Predicttabs are created for the active model.
To open the model window:
1 Doubleclick it in the project window or
1 Mark the model in the project window and then select tModel windowcheck box on the/iewtab.

The model window opensvith the details of the model results, displaying one line per component.
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Step Objective How to do it
1. Creating a new project. Click File | New | Regular project, and then select the dataset file or files to
import. In the import spreadsheet define identifiers, X, Y, and qualitative variables
etc.
2. Viewing and preprocessing the ~ When warranted, preprocess your dataset using the available Spectral filters or
data. Time series filters on the Data tab.
3. Specifying the workset and On the Home tab, open the Workset dialog by clicking New/Edit in the Workset
model type. group. Select the variables and observations to include or exclude, define classes,
transform, scale, or lag variables, and Trim-Winsorize the variables. Optionally
select Model type before clicking OK to exit the dialog.
4. Fitting the model. In the Fit model group click Autofit.
5. Reviewing the results and Create plots found in the Diagnostics & interpretation group to detect trends,
performing diagnostics. groupings, deviations, etc.
6. Using the model for On the Predict tab, use the predictionset to see how new data fit with the active

model.
Import another dataset with the new observations or use observations not
included in the model as predictionset.

predictions.

Opening the worket dialog

To open the workset dialog of an existing model use one of the following methods:
1. Rightclick the model in theProject Windowand then selecEdit Model x
2. Click theWorksetbutton in the Model Window
3.  OntheHometab clickEdit | Model x

1.8 Workprocess for regular projects
The work process in SIMCA consists of the following steps:

1.8.1 Creating a new project by importing a dataset
Create a new project by ingrting a dataset and specifying data properties in the SIMCA import spreadsheet.

1.8.1.1 Selecting the dataset
ClickFile [New | Regular projectind then browse to find the file or files to import.

To import from a databaseCancelthe Opendialog and then cli& Add data | From databasen theHometab in SIMCA
Import.

You can import more than one dataset at the same time in SIMCA Import by clididdgdata Selecting another file adds a
new spreadsheet to the SIMCA import. These spreadsheets are importedichdilly at Finishand you can create the
workset from all or a selection of the datasets.

1.8.1.2 Indicating file contents
SpecifyPrimarylDand as manySecondary IDss desired for both variables and observations.
Specify qualitative and date/time variables wheoresent.

ClickFinishto import all currently open spreadsheets.

1.8.2 Viewing and preprocessing the data

ClickDataset on theHomeor Datatabs, to open any available dataset. Use tBatatab features to manipulate and
preprocess datasets.

1.8.2.1 Viewing the dataset

Before preprocessing your data you may want to display the variables or observations in a plot. You can do this directly
from the dataset spreadsheet by marking the variables or observations and orMiagked itemstab clicking one of the

plots in theCreate from marked itemgroup, orDrill downgroup or by opening th&uick Infopane on theViewtab.
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To plot all the X observations as line plot, cliblata | Spectra flataset
1.8.2.2 Preprocessing the dataset
Quick Info

TheQuick Infopane holds interactive plots tied to the dataset displaying variables or observations in the time or frequency
domain. When displaying variableFrimming / Winsorizingor asingle or all variables is available.

Generate new variables
Generatenew variables as functionsf existing ones or from model results by clickiitata | Generate variables
Filter the dataset
Filter your dataset Data | Spectral filters for example using:
1 Multiplicative Signal Correction (MSC).
9 Standard Normal Variate ($V).
T Wavelettransform and compression.
1

Wavelet transform time series data using compression, decimation/denoising.

1.8.3 Specifying the workset

The defaultWorkset at the project start, is the first dataset with variégs defined as X and Y as specified at import,
centered and scaled to unit varianc&@he associated modglunfitted) is listed in the project window.

To fit the default model clickAutofit in the Fit modelgroup Hometab).

An unfitted model is generatedypSIMCA when clickin@Kin the Worksetdialog and when switching model type for a
fitted model by clicking theChange model typebutton.

1.8.3.1 New
In theWorksetgroup clickNewto create a workset of the entire firstly imported dataset with X and Y as defatéchport and
scaling as defined ifrile| Options| Project options

1.8.3.2 New as model
In theWorksetgroup clickNew as | Mio use the workset of the selected modas starting point.

1.8.3.3 Edit
In theWorksetgroup clickEditto open an already created workset.

1.8.3.4 Modifying the workset
To fit a model different from the default model, with maybe other or more datasets included, excluded variables and
observations, or transformations, or different scaling, it is necessary to modify the def(drkset

The following paes are available as tabs in tMorksetdialog:

Page Functionality available

Select data Selecting which datasets to include. Only available when there are more than one dataset to choose from.

Overview Excluding variables and observations, redefining variables as X or Y, setting class belonging for observations,
changing missing value tolerance and checking variables and observations for missing values.

Variables Excluding and including variables. Defining variables as X or Y.

Observations Including and excluding observations. Grouping observations into classes for classification.

Transform Applying transformations for variables. Trim-Winsorizing variables. Note that trimming [ Winsorizing the
workset does not affect the dataset but just that particular workset.

Lag Defining lag structure.

Expand Expanding terms with cross, square, and cubic terms.

Scale Scaling variables.
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Page Functionality available

Spreadsheet Trim-Winsorizing variables. Note that trimming [ Winsorizing the workset does not affect the dataset but just
that particular workset.

1.8.3.5 Simple mode

You can select to have the workset wizard guide you through the specification and automatically fit the model by clicking
the Use simple modéutton in the Worksetdialog. To turn it off, click théJse advanced modéutton.

1.8.4 Specifying and fitting the model

1.8.4.1 Selecting the model type
You can change the model type, when the workset specificatilows it, by selecting another fit method than the default ingh
Model typebox in theWorksetdialog. Or by clickingChange model typén the Worksetgroup and clicking a model type.

1.8.4.2 Selecting a new model type after fit
You can, after fitting the model, select a new model type. SINt@A creates a new unfitted modetith the selected
modeltype.

For example, if you have defined your Workset variables as X and Y, you can first fit a PCY (PC of the responses), then
change the model type to PLS and fit a PLS mo@elother model) to the same data.

1.8.4.3 Fitting the model
Fitthe model using one of the fitting types listed.

1.8.4.3.1 Autofit
Rule based fitting of the marked model or group of models.

1.8.4.3.2 Two first
Calculates two components whether they are significant or not. Often used to get a quick ovefi¢he data.

18433 Add

Calculate one omponent at a time. Here it is possible to force components to be calculated regardless of significance
rules.

1.8.4.3.4 Remove
Remove the last component.

1.8.5 Reviewing the fit and performing diagrstics
After fitting, the whole spectrum of plots and lists are available for model interpretation and diagnostics.

Important plots
T Summary plots
9 Scores: tlvs. t2, t1 vs. ul, etc.
1 Loadingspl vs. p2, w*cl vsv*c2, etc.
1 Hotelling's T2Range
 Coefficients
1 Vaiable Importance (VIP)
Important plots for diagnostics
 Distance to Model
1 Residuals NPlot (Analyzetab)

9 Contribution plots



SIMCA User Gie

1 Permutations Analyzetab)

Note: By default, all cumulative plots and lists are displayed for the last component. To select a different component for display in the
plots, and/or a different variable, introduce the change in the Properties group, on the Tools tab.

1.8.6 Using the model for predictions

When you are content with your model you caseuit for prediction.

1.8.6.1 Importing datasets for prediction
Later you may import additional data for use in predictions. Clibata |Import dataset

1.8.6.1.1 Building the predictionset
Click Specifyon the Predicttab to build your predictionset fromany or all datasés. You can display the predictionset as a
spreadsheetor just plot or list results.

If you donotspecify a predictionset, the predictionset is by default the first dataset.
1.8.6.1.2 Displaying the predictions
Use any fitted model to:

T Classifythe observations fron the predictionset with respect to a PC or PLS model.

T Predict responses (values of Y variables) for the observations in the predictionset with respect to a PLS and OPLS
model.

All the prediction results (scores;yalues, etc.), computed with the active odel, can be displayed as plots or lists.
1.8.6.2 Plots and lists

On thePlot/Listtab you can find general plot and list commands. Here it is possible to plot and list any data, results and
predictions.

There are scatter, line, column, 3D scatter, list, time segricontrol charts, histograngot plot, normal probability plots,
response contour, response surface, wavelets plots, and step response plots available.

Note: With an active plot or list, use Change type group, on the Tools tab, to generate lists from plots and plots from lists.

1.9 Work process for batch modeling

A SIMCA batch project consistsarfe or more batch evolution datasets and models and optionally one or more batch level
datasets and models:

1. The bdch evolution datasets have several observations per batch with the variables measured during the
evolution of the batch.

2. The batch level datasets consisting of the completed batches, with one batch being one observation (matrix row).
The variables of thdatch level datasets are the scores, original variables (raw), or statistical summary variables
(raw data statistics) of the batch evolution model, BEM, at every aligned time point folded outwide. The BLM
may also contain batch condition variables.

Batches may be divided into phases.

The work process in SIMCA consists of the following steps:

Step Objective How to do it

1. Creating a new project. Click File | New | Batch project. Select the dataset file or files to import. In the
SIMCA import spreadsheet, define Batch ID, Phase ID, X, qualitative, time or
maturity as Y, and if present Batch conditions.

With phases, in the Batch & Phase pane optionally Rename, Merge, Delete,
switch the order or time/maturity for the phases, or apply Conditional delete.
Batch, phase and phase iteration conditions can be imported with the batch
evolution dataset, or as a separate dataset. SIMCA import assumes that a dataset
with only one row per batch contains batch conditions.
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Step Objective How to do it
2. Viewing and preprocessing the When warranted, preprocess your dataset using the available Spectral filters or
data. Time series filters on the Data tab.
3. Specifying the workset. On the Home tab, open the Workset dialog by clicking New/Edit in the Workset

group. Select the variables and observations to include or exclude, crop, transform,
scale, expand or lag variables, and Trim-Winsorize the variables. Use the Variables
page to configure the x and y-variables to the relevant phases, and y-variables
smoothing/shifting/normalizing.

4. Fitting the model. Click OK'in the Specify Autofit dialog automatically opened when exiting the
Workset. Alternatively, mark the wrapper BEM and click Autofit.
5. Reviewing the batch evolution Create BCC-plots found in the Analysis control charts group on the Batch tab to
results and detect trends, groupings, deviations, etc.
performing diagnostics.
6. Using the model for predictions. Create the BCC-plots found in the Prediction control charts group to see how
new data fit with the active model.
7. Creating the batch level dataset. On the Batch tab, click Create batch level and go through the wizard.
8. Importing batch, phase and phase  To import batch, phase and/or phase iteration conditions, click Data | Import
iteration conditions. dataset, select the file or files to import and specify ID.
9. Specifying the workset. The Workset dialog opens at Finish. Note that the Create a batch level model

check box at the top of the Select data page is selected. Select the batch level and
batch conditions datasets to use and then continue to the variables and
observations pages to include or exclude etc.

10. Fitting the model. In the Fit model group click Autofit.

11. Reviewing the batch level results Create plots found on the Home tab to detect trends, groupings, deviations, etc.
and performing diagnostics.

12. Using the model for predictions. On the Predict tab, use the predictionset to see how new data fit with the active
model. The batch evolution predictionset is automatically rearranged to a batch
level predictionset.

1.9.1 Batch project overview
1.9.1.1 Batch evolution
With batch data, you start by importing the batch evolution data and create the batch evolution model, BEM.

Batch and phase identifiers and maturity vatble

In the data, you must have Batch /Qidentifier), indicating the start and end of the batch, and if phases are present, also a
Phase IDIf a batch is run more than once in one or more phases a Phase iteration ID is also re(orechay also have
variable indicating the evolution of the batch or phase and its end point. This variable caf/beor Maturity. You can

have different Maturity variables for different phases.

Default unfitted models

Unfitted batch evolution models are implicitly cread by SIMCA. When batches have phases, each phase is fitted as one
PLSclass model with Time or Maturity as Y for each phase. By default all variables in a phase are centered and scaled to
unit variance.

Fitting the model
ClickAutofit with the BEM markedbo fit all models at once.

Reviewing the results

Display the results of the analysis of the workset batches in Amalysiscontrol chartsgroup on theBatchtab, either as
scores, DModX, Hotellig T2Range, predicted time or maturity, or as individuatiedles.

Predictions
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More datasets can be imported with new batches. The predictions can also be displayed in batch control charts in the same
way by selecting the plot from th@rediction control chartsgroup on theBatchtab.

1.9.1.2 Batch level
The batch levetlataset is based on scores, original variables, or statistics of the original variables for completed batches,
obtained from the BEM. The model created from these batch level datasets is named batch level model, BLM.

Creating batch level dataset

Create thebatch level datasets by clickinGreate batch levelin theDatasetgroup, on theBatchtab. Specify the properties
of the batch level datasets to create.

Creating batch level model

ClickingFinishin the Create Batch Level Datasetizard opens theNorksé dialog with theCreate a batch level model
check box selected. Here you can select any batch, phase, or phase iteration conditions in combination with batch level
dataset created from the same BEM. To import conditions, ci@#ta [Import dataset

You @n change the default model type to any desired model type allowed by the workset specification. Alternatively
specify hierarchical Create hierarchical batch modelsn the Batchtab) or partial (select theCreate partial models for each
phasecheck box irnthe Worksetdialog) models.

Reviewing the results

Display the results of the analysis of the workset batches in Diagnostics & interpretatiorgroup, on theHometab.

Predictions

The batch evolution predictionset is automatically rearranged to a batelvél predictionset. This means that to make
predictions for a BLM you select data from batch evolution datasets and SIMCA takes care of the rest.

Project window for batch projects

The project windowdisplays, for every model, one line summarizing the modes$ults.

When batches have phases the PLS phase models (class models) are grouped in a wrapper, BEM. Both the BEM and BLM are
grouped under an umbrella called BMxx, where xx is a sequential number.

Use the tutorials to get a guided tour for building R@d PLS
models.

Find the tutorials at www.umetrics.com, under Downloads | SIMCA.
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2 Introduction to multivariate data analysis

2.1 Introduction
This chapter gives an introduction to multivariate data analysiregular and batch processes.
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2.2 Process data analysis

Any investigationof a real process or system is based on measurements (data). Fifty years ago, measurement devices were
expensive and few, and consequently the amount of data, measured on processes, was limited; a tetongeand a

pressure here, a flow rate there. The monitoring, display, and analysis of these few data was relatively simple, and a few
running charts of the data provided all available information about the state of the process.

Today, batteries of sensorand online instruments are providing data from all parts of the process in various forms, often
at very short intervals. The masses of data are fed into computers;aeputed into moving average§per minute, hourly,
daily, weekly, etc.) and displayed arstored.

This change from a situation with few, fairly infrequent measurementsmany, almost continuously measuredariables

has still not affected the manner in which process data are treated, potentially leading to large losses of information. With
appropriate multivariate analytical methods, such as Principal Componeff&C) and Projection to Latent Structures (PLS),
and the recent extensions OPLS and O2PLS, in the SPpa€idage, the masses of process data can provide easy to grasp
graphical informaion about the state of the process, and relations between important sets of process variables. These
multivariate methodsmake efficient use of all pertinent data, with little loss of information.

2.2.1 Process datgproperties

Before going into the analysis of process data, it may be useful to discuss their nature. The data are usually measured at
regular intervals over time; say every day, every hour, or every minute. These intervals are often different for differen
variables. We can recognize five categories, types, of process data: controlled process variables, result variables,
characteristics of raw material, intermediate result variables, and uncontrolled variables. The variable types are described
in the textthat follows.

2.2.1.1 Controlled process variables

Related to the controlled setting of the conditions of the process, these are variables that, in principle, can be changed,
thereby affecting the results, the output, of the process. We shall denote the valu#sesk variables byix(observation i,
variable k).

Examples of such variables are:
T T1, T2: the measured temperatures in reactofisand 2.
9 P1, P2: the pressures in reactorsand 2.

1 f12 the flow rate from reactod to reactor?2.

2.2.1.2 Resultvariables

The avaibbility of multivariate result variables (output, responses) measuring important properties of the products coming
out of the process dramatically increases the possibilities to better understand and optimize a process. The result
variables, are denotediy (data point i, yvariable m).

Examples of such variables are:
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1 yu=yield of main product (%).
1 ye=impurity level (%).
1 yis=amount of side product nal (%).

1 vyu=tensile strength of product.

2.2.1.3 Characteristics of raw material
The characteristics of theaw material (inputs) are also denoted by XThese variables are often of great importance for the
process and the product properties, but usually difficult or impossible to control.

Examples of such variables are:
1 Concentrations of iron, coal, nickelral vanadium in feed.
9 Fiber length distribution in input pulp.

9 Gas chromatographic and spectroscopic (NMR, IR, etc.) analysis of feed stock.

2.2.1.4 Intermediate result variables
Intermediate result variables are denoted by Xxym, or z.

Examples of such varidées are:
9 Viscosity of output from reactot (=input to reactor2).

T Concentration of oxygen in output from reactdr.

2.2.1.5 Uncontrolled variables
Uncontrolled variables are denoted bykxor z.

Examples of such variables are:
1 Air humidity, temperature of coohg water.
1 Amount of oxygen in sparging nitrogen.
The purposes of measuring the data on the process and its input and environment are to:

91 Provide information allowing a better understanding of the process, relationships between different parts of the
process, which chemical or other reactions occur inside reactors, etc.

9 Yield information about the "state" of the process, recognizing trends, peculiarities, etc., all to keep the process
under proper control.

9 Discover how the output is affected by the processd input variables in order to improve product quality and
minimize manufacturing costs, pollution, etc.

2.3 Batch data analysis

With batch processeX variables are measured on N batches at regular time intervals. This gives a J x K matrix for each
batch (J time points (X) times K variables). Consequently, a set of N abbeiches gives a threevay matrix of dimension
(N x J x K).

10
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Time
One batch

Batches

Variables

Figure 1 Threeway table of historical data of, for example, N batches with J time points, and K variables. Often the
batches have different length (not shown in thegture) and may also be divided in phases.

2.3.1 Batch data properties
One d the differences between batch data and process data is that the batch process has a finite duration. Each batch can
also go through several phases, optionally several times, before completion.

Since the batch data are collected batch wise they need rewrgation before importing.

2.3.2 Reorganization oBD table before import

To be able to import the dataset, the-®ay data table has to be unfolded to preserve the direction of the K variables (see
figure 2). The resulting matrix hases= N X bbservations fows) andKcolumns. Hence this matrixX has the individual
observation as a unit, and not the whole batches.

X Y
Variables
i —
Bl A?L Time Recorded variables:
Ethanol,
B2 Temperature,
T Molasses flow,
Batches B3 NH3 feed
i T Air flow,
e Tank level,
I pH.
Bn
v

Figure 2. The three-way matrix of figure 1 unfolded along the batch direction to give a two-way matrix with N x J rows and K columns. Each row has the data
(x;x) from a single batch observation (batch i, time j, variable k).

2.4 Traditional data analysis: One or two variables at a time

To gain insight into the state of a procest is common to display important variables and their change over time (figure 3).
This works fairly well with up to 5 to 10 variables, but thereafter becomes increasingly difficult to comprehend.
Furthermore, these "time traces" reveal little about thelationships between different variables.

11
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Figure 3. Two of the variables plotted against time on horizontal axis.

Scatter plotsof pairs of variables are common complements to time traces (figure 4). One hopes to identify correlations,
thereby identifying important process variables causing changes in the output variables.

The basic problem with patwise scatter plots is that they provide little information about the real relationships between,
on the one hand, input and process variables, and, on tiker hand, output variables. This is because the output (y) is
influenced by combinations of the input and process variables (x).

12
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Figure 4. Scatter plot of y8* (impurity) against x2in (one of the inputs).

2.5 Multivariate approach

With multivariate methodspne can investigate the relations between all variables in a single context. These relationships
can be displayed in plots as easy to understand as time traces and\pie scatter plots.

The methods for mulivariate process data analysiscluded in SIMCAre PCanalysis and modeling, PLi®odeling, OPLS
modeling, O2PLS modeling and more. The principles and mathematics of the fit methods are briefly described later in the
introduction, and more thoroughly inthe Statistical appendix. References are also given to additional pertinent literature.

Here we will indicate how to use these methods to solve typical problems in process data analysis.

2.5.1 Summarizing a set of process variables

Data measured on a process amsually stored in some kind of database. A process database containing the values of K
variables for N data points can be regarded as a table, a matrix. We denote the whole table by X. Each column in the table
corresponds to one variable (x and one row(x) corresponds to the values observed at one point in time.

Inputs or outputs or both can be displayed in multivariate control charts.

2.5.2 Summarizing batch data

Data measured batch wise are also often stored in some kind of database. One of the differbetvesen batch data and
process data is that the batch process has a finite duration. Each batch can also go through several phases before
completion.

Inputs or outputs can be displayed in batch control charts.

2.5.3 PCA Principal Component Analysis

Principal component analysisf a data table gives vectors of scoresith values t.,, which summarize all the variables
entering the aralysis. It is customary to calculate two or thregorevectors, and then plot them against each other{tt
plots). This gives a picture that is the best summary of the process behavior over time! In this plot we can see trends,
unusual behavior and otherttings of interest. With experience, one will be able to recognize an area in this PC scoiia plot
which the process remains under "normal” operation, thus providing a multivariate control chart.

The score plot in combination with théoadingplot, indicate the responsible variables for deviations from normal
operation.

The PCA also gives residualeviations between the data and the PC model, nam&d/odX'When these residuals are
large, this indicates an abnormal behavior in the process. To see this, @wkem plot of the residual standard deviation,
DModX (residual distance, root mean square).

Observations with a DModX larger than the DCrit are outliers. When DModX is twice DCrit they are strong outliers. This
indicates that these observations are diffené from the normal observations with respect to the correlation structure of
the variables.

13
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2.5.4 PLS- Partial Least Squares Projections to Latestructures

2.5.4.1 Relating the result variables to input and process variables

A common problem igiprocess diagnosticA §hat means identifying those input and process variables, X, that are
dresponsibleifor the change in output variables, result variables,For this purpose, one often attempts to use multiple
regression, which, however, leads to great difficulties because process data usually do not possess the &progsrtiesA
for regression modeling. In particular, regression deals with each resultalzle (y») separately, and one therefore ends up
with a set of models, one for each output of interest. This makes interpretatma optimization difficult or impossible.

To allow strict interpretation of "cause and effect", the data should be collectediinareful experimentation using

statistical design (with software such as MODDE). To search for relationships between input and output in process logs is
risky and often less successful. This is because a process does not provide data with good infarroatitent when the
important factors are well controlled within small "control intervals".

25.4.2 PLS Scores

PLS modeling has been developed explicitly for this type of situation with numerous, effemelated input and process
variables and several to many selt variables. One just specifies which variables in the database that are predictors (X),
and which variables are dependent (Y), and PLS finds the relation between the two groups of variables.

The PLS moddk expressed as a set ofs€ore vectors, ¥core vectors, Xveight and Yweight vectors, for a set of PLS
model dimensions. Each dimension (index a) expresses a linear relation betweensaorg vector (f) and Yscore vector

(ua). The weight vectors of each model dimension express how theables are combined to forma and the Yariables

are combined to form u In this way the data are modeled as a set of "factors” in X and Y and their relationships. Plots of
the scores and weights facilitate the model interpretation.

2.5.4.3 PLS Loadings

The PLS malysis results in model coefficient®r the variables, called PL-@&eights or loadings. The loadings for the X
variables, denoted w, indicate the importance of these variables, how much téiaya relative sensAparticipate in the
modeling of Y. The loadgs for the Yariables, denoted by c, indicate whichwéariables are modeled in the respective PLS
model dimensions.

When these coefficients are plotted in a w*c plot, we obtain a picture showing the relationships between X and Y, those X
variables thatare important, which Yariables are related to which X, etc.

2.54.4 PLS-Residuals

Analogous to PGRLS gives residuals, both on thesie and on the >6ide. The standard deviations of these (residual
distances) can be plotted just as for PCA to give a thB&C" plot (Statistical Process Control) showing if the process is
behaving normally or not in DModX and DModY plots.

2.5.5 OPLS and @PLS- Orthogonal Partial Least Squares

OPLS is an extension of PLS and addresses the regressiongmmol®PLS separates the systematic variation in X into two
parts, one part that is correlated (predictive) to Y and one part that is uncorrelated (orthogonal) to Y. This gives improved
model interpretability. In the singleY case, there is only one predio¢ component, and all components beyond the first

one reflect orthogonal variation. However, with multiple-Yariables there can be more than one predictive OPLS
component.

O2PLS is yet another extension of PLS and addresses the data integration profilams, in the tweblock (X/Y) context,
O2PLS examines which information overlaps between the two data tables and which information is unique to a specific
data table (X or Y). O2PLS accomplishes this task by a flexible model structure incorporating tpesedfycomponents,

that is,

(i) components expressing the joint X/Y information overlap,
(i) components expressing what is unique to X, and
(iii) components expressing what is unique to Y.

For both OPLS and O2PLS the different components are interpretttideusual way, since the scores, loadings, and
residuatbased parameters with a familiar meaning are preserved.

14
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2.5.6 Batch modeling in SIMCA

A SIMCA batch project consistsafe or more batch evolution models, BEM, and optionally one or more batch level
models, BLM:

1. TheBEMhas severabbservations per batch with the variables measured during the evolution of the batch. Batch
evolution models are commonly applied for real time process monitoring.

2. TheBLMconsists of the completd batches, with one batch being one observation (matrix row). The variables of
the BLM are the scores, original variables, or summary variables (statistics of the original variables) of the BEM at
every time point folded out sidevise. Batch level modelsra commonly applied to investigate variations between
batches, sites, campaigns or to study impact of process variations on product quality.

A BM, sequentially numbered, holds the BEM and the Bhddlels built on datasets created from that BEM.

Batches maybe divided into phases, i.e. process steps. If a batch is iterated in a phase, phase iteration ID needs to be
specified for SIMCA to correctly handle the batch.

25.6.1 Batch evolution modeling

When importing the dataset in SIMCA, an indexayiable starting at 0 is constructed if no maturity is specdieThis is the
"relative local batch time".

The default model, after completed import in SIMCA, is a BL®PLS model for the centered and scaled X and vy, or
"relative local batch time" as y if no other y was specified. If a maturity variable, recordétive to the start of each batch,
was defined as y, it is the variable used as y.

When fitting the batch evolution PLS modeiAutofitAwill stop when 85% of X has been explained, but will also give at least
3 components, as long as the number of componsmoes not exceed number of variables/2. This is necessary in order to
ensure that much of the Xnatrix is "explained". This results in amdsXx A score matrix;T, plus PLS weight and loading
matricesWand P (of dimensions K x A).

When fitting the bath evolution OPLS model theegular OPLS cross validation rulésr autofit are used.

2.5.6.1.1 Modeling the evolution of batches in the workset

At the stat of a batch project, when phases are present, the BEM workset is created with an unfitted model for every phase.
The BEM is the wrapper grouping all the OPLS or PLS class models (one for every phase). Maturity or time, as specified for
each phase, is useds Y, the other variables as X, and all are centered and scaled to Unit Variance.

When batches have no phases, there is only one model in the BEM, with time or maturity as Y and all other variables as X,
centered and scaled to Unit Variance.

Project Window - Active model: M1:chip (PLS-Class(chip)) - "Final model”

Mao. Model Type A M R2¥{cum) R2Y{cum) Q2{cum)
- BM1 A
M1ichip  PLS-Class(chip) 1 2349 0.857 0.638 0.628
M2acid  PLS-Class(acid) 12 1695 0.855 0.635 0.621
M3:cook  PLS-Class(cook) 1 8338 0.872 0.936 0.933
Médblbk  PLS-Class(blbk) 10 1284 0.795 0.836 0.825
M3blow  PLS-Class(blow) 12 534 0.88 0.931 0.908
m22 PCA-X 2 52 0.206 0.0%96
M23 PCA-X 2 52 0.249 0153 w

Note: A model is positioned in a BEM only when the data was imported as batch and it is an OPLS or PLS model with one variable
specified as y (Time or Maturity).

To fit the model(s)mark the BEM and clicRutofit.

15



SIMCA User Gie

Specify Autofit ﬂ

A separate model will be fitted for each phase.

Models can either be autofitted or you can spedify the number of components
to calculate for each model.
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Select all

The BEM is built on the good batches when the geab define a process monitoring model with the ideal evolutionary
trace. Around this trace3 SD limits are used to define the acceptable variation.

Examine the batch evolution models using the Batch control charts (BCC), starting with the VariableoB@€ure that the
process data is good and reliable for all batches. Look for outlier batches in batch control chart scores and/or the DModX
plots. Interpret deviating batches with contribution plots.

2.5.6.1.2 Batches with different length

Alignment of data is done differently depending onsétting configuration of thetime/maturity variables at Batch

evolution level. How shorter or longer than median batches are treated at Batch level depends on Batch level settings in
Project options. For batches of similar length the impact is small. This is not relevant wheiy-gedting is Normalized

There was a change in default behavior in management of batches with different length between SIMCA 14 and 14.1. Below
are the default settings in Project options for SIMCAllghwards. To apply defaults as SIMCAand earlier, change the
Cut long and extrapolate short batches option from No to Yes.

Options >
SIMCA options = ~
) ) Options for the current project
Project options
Customize ribbon + Audit trail ~
ick access toolb = Batch
uick access toolbar
@ - Batch level
Keyboard Use average batch for missit No w
Theme Cut long and extrapolate shi Mo w
) Bring secondary variable |Ds Yes w
Painter
-1 Batch evolution
Restore Group batches in cross valid Yes " y

Cancel Apply Help

The used length in average batch is the shorter of the median batch length and the average batch length rounded down.

If Cutlong and extrapolate short batches option is Yes, then all batches will be aligned to median (or average) batch length.
Shorter than median (or average) batches will be filled up with last good value from their actual endpoint to median batch
length. Longe than median (or average) batches will be cut.

If Cut long and extrapolate short batches option is No, then the alignment will continue after median (or average) batch
length and batches will be filled up with last good value from their actual endpointhe next maturity value. Note that the
steps between maturities will increase after median (or average) batch length has been reached. Shorter batches will have
missing data up until the last maturity at Batch level.

2.5.6.1.3 Batches with several phases
When batches have several phases, observations are organized in classes, one class for every phasge $&&or OPLS
class models are fitted for every phase.

16
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2.5.6.1.4 Smoothing the maturity variable
If a maturity variable is used as the response variable Y, iniligethe degree of completion of a phase, the maturity
variable has to be strictly monotonic in a given phase, but can be ascending or descending.

Different phases can have different maturity variables. Different phases can have ascending or descendingtynat

When maturity variables are not strictly monotonic, they are smoothed within each phase. The smoothing is done by fitting
a constrained quadratic polynomial, using a piece wise least squares algorithm. This is to ensure that the maturity ik strict
monotonic within a phase. The smoothed maturity is used by default, both as the response variable Y, and for alignment.

A difference between SIMCA 14 and SIMCA 13 is that in SIMCA 14 and later the smoothing increment was decreased so that
when a maturityisn't increasing/decreasing it appears flat visually (in plots). That was sometimes not the case in SIRCA
and earlier.

2.5.6.1.5 Result variables

The score matrix T is a good summary of X, and PLS focuses this summai§jogaltime). Hence the first column of taft

will contain strong contributions of those Xariables that vary monotonously with y, i.e., either increase or decrease with
time. The second component {f is an aggregate mainly of those variables that chardguadraticallyAwith time, i.e., first

go up to a maximum, and then decrease, or first go down, and then up. The third component catches the variables having a
cubic behavior, etc.

The value of "local time" predicted by the PLS model (with the numbecomponents determined by cross validation ),
Yored, IS VETY Suitable as a "maturity index" that can be used to indicate how far the batch has evolved, if it is ready for
termination, etc.

For the OPLS model all variation relating to Y is captured in thet iomponent.

2.5.6.1.6 Calculating limits to build control charts
To monitor the evolution of new batches, one calculates the typical evolution trace nbemal batch in terms of the
scores, DModX, etc. This is in short done as follows:

1. Reorganization First the scores of the BEM are chopped up and reorganized so that the scores of one batch form
one row vector (tfollowed by tfor PLS andd for OPLSfollowed by tfor PLS andd for OPLS, etc.) in a matrix.S
This matrix has N rows (one per batch) and A x J (AJ) columns from the A score vectors and the J "time points" per
batch. When batches have phases, the scores of each batch are collected fremlifferent PLS phase models and
the calculations are done separately for the different phases.

tl
Average Avg + 3 sd
Batch — - —_
StDev Avg 1T
e
Time

Figure 4. The score values for each batch are arranged as row vectors under each other,
giving an N x (J x A) matrix, S. Above we see only the first part of St corresponding to the
Ist component (t;). From this matrix one calculates the averages and standard deviations
(SDs) of the matrix columns, and then control intervals as the averages ° 3 SD.

2. Calculating tolerance limits for score batch control chartsiow the matrix 8is used to derive minimum and
maximum tolerated values at each time point (j) 6f, ttz, sy Jijafrom the column averages and standard
deviations of S, as indicatedn figure 4. In MSPC one would typically use tolerance intervals of the aver&g8D
at each time point. Hence, we now have for each score vector an average trace with upper and lower tolerance
limits (figure 4). This specifies the normal evolution tes; one for each score component, of new batches.

3. Calculating tolerance limits for y predicted batch control charhn additional trace is constructed from the values
of predicted y (local time or maturity), for each time point of each batch. The predictedlues should be fairly
close to the "real" yvalue for a batch evolving at the "normal” rate. SIM€@#ms a matrix Rwith the traces of
predicted y of each batch as rows, and then analyzing it in the same way abdve, and gives tolerance intervals
of ypred fOr each time point.

17
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4. Calculating tolerance limits for DModX batch control cha#tn additional trace is constructed from the values of
the residual standard deviation (distance to the model, DModX), for each time point of each batch. The residual
standard deviation (DModX) is calculated from the residuals,, after subtractingitx P' from the scaled and
centeredobservation xvector. For an observation to be judged OK (ndaviating), DModX should be smaller than
a critical limit, Deri calculated from the Fdistribution.

Note: When batches have phases, the limit calculations are done by phase.

2.5.6.1.7 Monitoring the evolution of new batches

The batch evolution data of new batches are inserted into the PLS or OPLS myidilg predicted values of the score
values tto ta. These results can now be plotted in the appropriate batch control charts, with limits derived as described in
the Calculating limits to build control chartsubsection. These charts indicate whether the batches are starting normally or
not. If the values are outside the normal ranges, contributiptots based on thex-values or the residuals indicate which
variables together are related to the deviations.

In addition, the PLS model gives predicted values of y (local time or maturity index). Plottiagvg. Vs gives a very
interesting indication of whether the bches are developing too quickly (ovenature, Ypred > Yobs) Or too slowly (under
mature, Ypred < Yobs).

When batches have phasete appropriate PLS phase model is used to predict the t scarksvery phase. The scores are
collected for every batch andesults are plotted in the control charts.

2.5.6.2 Batch level modeling
This section describes modeling of entire batches as observations (rows) using batch level modeling.

2.5.6.2.1 Why batch level modeling?

At the batch level multivariate models are developed addressing two typical use cases, i.e., (i) batch qualification analysis
and (i) product quality variation assessments. Different modeling strategies and multivariate techniques are used in these
two situations.

In batch qualification analysi®CA is used to create a reference model based on data of goodauradifiedbatches. Tlis
model defines normal operation and is used to verify if a new batch is similar or not to the goodcuradifiedfbatches. If a
new batch conforms with normal operation it may be released if system is real time release. If a new batch deviates from
normal operation drilkdown analysis will show what is causing the deviation from normal operation conditions. With this
model also slow drifts in the processing conditions may be revealed and examining baidbatch trends will guide
preventive maintenanceA batch qualification model is validated using known qualified AND disqualified batches.
Provided that the model correctly can distinguish between qualified and disqualified batches, alarm and warning limits
may be stored in the usp and thereafter distribked to SIMC/Aonline.

In product quality variationassessments OPLS is employed to develop quality prediction model(s). The overriding goal is to
understand how variations in critical process parameters (CPPs) affect final product quality attributes (CQ#wglly, the

OPLS model is based on all available batches that are not outliers and where CQA data are available. Using all available
batches ensures better prediction of-Nata as there will be larger numerical variations in the response(s). This kind of
predictive modeling is applied both in early development and for continuous processing improvements.

Regardless of multivariate model type, the batch level model (BLM) allows the full interpretation of the batch data of
completed batches. Groups of batels may be discovered, outliers will be found, and so on. Critical time periods will be
indicated by "periods” of large weights, loadings, and VIP values. Analogously, important factors in the batch conditions
will stand out.

2.5.6.2.2 Creating the batch level model
The batch level model can be created based on scores, original variables, summary variables (raw data statistics), duration
and endpoint, plus batch conditions (2).

2.5.6.2.3 Modeling batch level

The objective of batch level modeling is to make a model of the wHudéch in order to understand how Y is influenced by
the combination of batch conditions and the batch evolution. This model will be based on (when available) the batch
conditions (Z), the evolution trace matrixrSand when applicable the propertieand quality of the completed batch (Y), as
shown in figureb. The resulting model is used to predict Y for new batches from their batch conditions and their evolution
traces.
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Figure 5: The data for batch level modeling. Each row has the data from one batch. The left matrix contains data describing initial batch conditions. The middle
matrix contains the unfolded scores/raw variables, which describe the evolution of each batch. The optional right matrix (Y) contains the responses, the
properties of the complete batch such as yield, purity, activity, etc.

In the case that ¥alues do not exist, the-¥natrix can still be used to develop a PM@bdel. We see that this is the same type
of model as the >part of PLS in the batch evolution modeThe difference is that in PCA the scores (T) are calculated to give
an optimal summary of X, while in PLS this optimality is somewhat relaxed to make T scores better predictors of Y.

This PC model can then be used to classify new batches as normal (simiaall fitting to the PC model) or nenormal (far
from the model).

2.5.6.2.4 Predicting results or classifying whole new batches
The batch level model is used to predict quality of the final batch (), or classify the batch as normal good batch or bad
batch or predct their final quality.

If you have fitted hierarchical models of the batch level data at different percentage of completion, you can classify or
predict the final quality of new batches as they are evolving when they reach the percent of completioreahtidels.

If the values are outside the limits, contribution plots indicate which variables together are related to the deviations.
2.5.6.2.5 Create a batch level model

When creating datch level dataset dicking Finishopens theWorksetdialog with the Create a batch level modaheck
box selected.

Select the datasets to use and then use the other pages in the dialog for editing the workset as desired. GD#&imthe
Worksetdialog creates the unfittd BLM

Note: Changing the order of the selected datasets resets the workset. Additionally selecting/clearing dataset check boxes in the Select
data page may result in resetting the workset. When resetting the workset, all variable and observation/batch settings are cleared
along with any changes in transformations, lags, expansions, scaling and trimming and the result is the default workset.

2.5.6.2.6  Hierarchical batch models
For batch level datasets you can fit hierarchical models of the whole batch, for different levels of completion:

I One model for each phase and component in BEM.
1 One model for each phase.

1 Sequential models coverig parts of the batch completion, for example f@5% 50% 75%and 100%completion
for models without phases.

These models can predict the final batch quality or classify the batch, before the batch is finished.

2.6 Conclusion

Projection methodssuch as PCA, PLS, OPLS and O2PLS find the information in masses of process data by projecting these
data down on a few "scores". These scores provide a very good summary of process data tables (X and Y), and score

plots display this in an easy to grasp form. The coefficieafdhe projections, i.e., how the variables are combined to form

the scores, are called loadings weights. Their plots show the importance of the variables, their similarity, their

connection, ard other things of interest.

The parts of the data not seen in the score plots, i.e., the residuals, are displayed (in summarized form) in the &h\odX
DModYplots (row residual standard deviations).

For further reading, see thMulti- and Megavariate Dat&nalysisbook and thereference list
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3 Overview of SIMCA

3.1 Introduction
This chapter describes the following:

9 Application con and symboal

SIMCArojects.

SIMCA windovinterface.

Ribboncontent.

Shortcut menu

Conventionsincluding limitations and missing values representation.

f
f
f
f
f
f

Presentation of SIMCA results

3.2 Application icon and symbol

®

SIMCA

The application icon is a purple circle with a white S inside (below).

S/

3.3 Projects

Multivariate data analysis in SIMG#\organized intqorgjects You can think of a projees a file folder containing all the
information related to the analysis of a number of datasefrojects are by default namedfeer the first selected dataset in
SIMCA import.

This information is organized in the following components:
9 Datasets used for the analysis.
9 Other datasetaused for predictions and model validation.

T  Workset and multivariate models.

3.3.1 Datasets

For continuous pocesses, the data are observations made sequentially in time, usually at a constant sampling interval.
Such data are called time seriek the analysis of time series, the observed outcome at time t is often modeled as a
function of the previous observabns at time t, t etc.

With PLSthe time series analysis is performed by creating lagged variabies, variables shifted in time, and fitting the
model. For PLS time series analysisgive correct results the observations must be contiguous in tiftlee sampling
interval is constant), and with no missing observations.

A batch process has a finite duration. Each batch can go through several phases before completion. Since the batch data
are collected batch wise they need reorganization before impagi

3.3.2 Workset

A workset is a subset or all of the data in the selected datasets with a particular treatment of the variables, i.e., role
(predictor variables Xor responses Y), scalingansformation, lagging,etc.

The workset is by default the first datas with all imported variables and observations included and the variables centered
and scaled to unit variance, for regular projects. For batch projects the default workset is all batch evolution datasets
imported when creating the project.
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When you defie a workset, SIMCA creates an unfitted model, and both the model and the workset are identified by the
same name.

3.3.3 Models

Models are mathematical representatiorsf your process and are developed using the data specified in the workset and
with a specifiedmodel type,for example, PCA, PCAY, PCA&Y, PLS, etc.

With a specified workset, you may be able to fit several models by selecting different model tifoegxample, if you have
specified a workset by defining the-ariables (predictors) and the-Yariables (responses), you may first fit a PC of the
responses (YWlock) and then fit a PLS moddby just selecting another model type.

Models are created by SIMCA when:
1. You specify a workseNew/New as model
2. You make a selection und€hange modetype with a fitted model.

You work with one model at a time, the active model. This model is marked irPttogect Windowand its name and title
are displayed in the caption of the project window.

There is always an active model. You may have several models ,dpgronly one of them is active.

3.4 SIMCA window

The SIMCA window consists of the ribbon with regular and context tabs, the quick access toolbar, and panes.

- o x
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€1}
B
®

-

Favorites X | Project Window - Active madel: M2 (PLS) % | Advisor ax
vanation cf the X space, followed by £

Favorite plots and fists No. vacel Tipe Iy [ R2ofam) R2r(am) Qa(am) | Harcical Al v R
2 572 0.732 [E] .

Seore Scatter Plat
I Score Scatter 30 Plot
Loading Scattes Plot + Score Scatter Plot [M2] -ox
= Distance to Medel X
= Hotelings ToRange plot
. PLS plets
ula Coefficient Plct
o VP
Relationship
Observed vs Predicted
il
Seript exsmples
# Complement batch project
& Creste project
& Create spectral project
# Impert predictienset o
@ Enable ribbon plugin eample||  RZX[1] = 0.707; RZX[2) = 0.131; E1T1pse: HOTETTINg's T2 (35%)

Hancsthe st plctof ] vats 3

SOVR.M2 (PLS) SOVR.M2 (PLS)

E and e
data. The score plot is a map of the
observations.

uated
5 ) L far outside the ellipse sie outiers as for
#
Project favorites . example observation 39 the ightmest
SOVRM2 (PLS) W= SOVR.M2 (PLS) WA || Gorin the plot above
Colored according to model terms [ o Tleum

ere
between the grougs by doing 2 5
classification or a PLS-DA/OPLS-DA.

v
< >
Bythen console
3.5 SIMCA ribbon description
. Context tabs
Quick access toolbar . Popuplbutmn Button Spln button Help
|
O H 3 - ‘ SIMCA S DI — - °
Home Data Analyze Predict Plot/]ist View Developer Add-Ins Tools Marked items @ '@'

#" Observed vs. predicted
#Cuefﬁ:lents k4

] I Mewas ~ 'y - Jee Two first 'frT".
E 0ED 3 B NN

WNW

Dataset | Statistics | New Change Autofit Overvlew Summary Scores Luadmgs Hutellmgs DMud.‘(
= B 3 Delete~ | model type = © Remove of fit o viP
Dataset Workset ’TI- Fit model i ‘ Standard
= 5
I A M i
Group Dialog box launcher R e = 0
Scatter Line Column 3D

Gallery

Descrption of the ribbon using terminology according to Microsoft:

i TheFiletab holds commands that involve doing something to or with a document, such asrélated
commands.
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1 Quick Access Toolbag a customizable toolbar that displays frequently used comndm
1 Core tabsare the tabs that are always displayed.

1 Contextual tabsare displayed only when a plot or list is opefpols, or when items are marked in a plot or list,
Marked items

1 Galleriesare lists of commands or options presented graphically. A résddased gallery illustrates the effect of
the commands or options instead of the commands themselves.

1 Dialog box launcherare buttons at the bottom of some groups that open dialog boxes containing features
related to the group.

3.6 Ribbon

Available functionality can be accessed through the SIMCA interface.

— - - 0O X
[ s NI ™ e SOVR.usp* - SIMCA x|
Home Data Analyze Predict Plot/List View Developer Add-Ins ] ‘::.E:'
- nt ) ks | ¥ Observedvs, predicted
] FELENES " ﬂ - #0100 T b | P
D H=2 g Edit- -’ © Add wan RSP Ak s Coefficients ~
Dataset | Statistics  Mew Change Autofit QOverview Summary Scores Loadings Hotelling's DModX

% Delete* | model type © Remove e o T2 . viP

(F] = Diagnostics & interpretation

The SIMCA interface includes:
9 the Quick Access Toolbar
1 the regular tabsFile, Home, Data, Batch, Analyze Predict, Plot/List, andView
1 the context tabsToolsand Marked items
1 and the helpbutton @

On the tabs the commands are parted in groups. Some of the groups have a dialog box launcher which opens a dialog
closely connected to the features in the group.

For a short introduction see the sections that follow here. For morsg she respective chapters.

3.6.1 Quick Access Toolbar

TheQuick Access Toolbalows you to have your favorite commands easily accessible.

3.6.2 File

The following is available on thEiletab:

1 Info 3 Manageallows encrypting and compacting the projecReportcreates a reportConfigure limits and alarms
for SIMCAonline to specify limits and alarms that can be imported in SIMG@#line.

1 New | Regular project/Batch prof 8 Creates new SIMCA projects after selecting a dataset in SIMCA import. If you
have skins installed and enabled, application specific project types can be selected here automatically switching
to the application skin.

Opend Opens old project. ContainRecent projects and Recent folders lists.

Saves Saves the current project.

Save as) Saves the current project to the specified path and name.

Print 3 Automatically displays a preview of the active window. Print setup and other print feature are available
Shared Uploads the project to SIMGaAnline, provided a compatible version is available.

Closes Closes the current project.

= =4 -4 =4 4 -4 -4

Help3 Contains license info, the possibility tActivate and support features such as the help file.
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1 Optionsd ContainsSIMCA ptions with the current default options for SIMCRroject optionswith the current
default options for the current project, an€ustomizewhich enables customization of the ribbon.

3.6.3 Home

On theHometab you can change the maal type, fit the model and review the fit. Plots and lists to analyze the model are
available from this tab.

On theHometab the following is available:

3.6.3.1.1 Dataset group
9 DatasetsLists and opens all available datasets.

3.6.3.1.2 Workset group
The workset is a workingopy of the selected datasets with certain properties defined.

Note: The datasets are NOT affected when you exclude variables/observations or by any other operation in the workset.

In the Worksetgroup the following is available:
1 Statistics | Workset stastics 8 Displays statistics of selected variables of the active model.
9 Statistics | Correlation matri® Displays the correlations between the variables for the active model.

T News3 Creates the default workset consisting of the first listed dataset with teiables set as X or Y as specified
at import, and scaled according to the specified scalingRmoject Options For batch all batch evolution datasets
imported when creating the project are included in the default workset.

1 New asd Creates a new worksets a copy of the selected model.

9 EditdOpens the selected specified model for editing. If the model has already been fitted that model will be
replaced by a new unfitted model at OK.

1 Deleted Deletes the selected workset, and consequently also the model.
1 Change model type Displays the available model types:

1 Overview- PCAX PCAY, PCAX&YO2PLS

1 Regression PLSOPLS

91 Discriminant analysis PLSDA OPLSDA O2PLSDA

1 Class PCAPLSOPLSO2PLS

9 Clustering- PLSTree

1 Model options3 Available from tte dialog box launcher (arrow beneath téhange model typerrow) and
displays the options of the active model.

3.6.3.1.3  Fit model group
For the model or model group (CM/BEM):

1 Autofit 8 Autofits according to the autofitting rules.
1 Two firstd Calculates the two fist components.

1 Add3 Calculates the next component.
il

Removed Removes the last component.

3.6.3.1.4 Diagnostics & interpretation group
Overview:

Displays thed default plots X/Y Overview, Scores, Loadings, DModX.
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Summary of fit

1 Summary of fit plot and lisb Displays the cumulative fit over all variables for each component.
1 X/Y overview plot and lish Displays the cumulative fit of all variables for eactvariable for PCA and each y
variable for PLS, OPLS an@R®LS.
1 X/Y componens Displays the fit of a variableof each component.
I OPLS/O2PLS overvievDisplays OPLS and2BLS specific R
1 Component contributiond Displays the contribution of a model component to the fit.
Review the fit and investigate diagnostics:
1 Scorestlvs. t2, Num vs. t1, eté.Displays trems, groupings, outliers.
1 Loadingspl vs. p2, w*clvsv*c2, etc.d Displays important variables, variable correlations.
1 Hotelling& T25 Displays a measure of how far each observation is from the model center.
1 DModXor X or ¥ Displays the distance fromhie observation to the model, by default after the last component.
1 Observed vs. predicted Displays the actual value versus that observation predicted by the model for the selected
response (y) variable.
1 Coefficientss Displays the coefficient of the modébr each response (y) variable cumulatively over all
components.
T VIP3Displays the overall importance of each variable (x) on all responses (Y) cumulatively over all components.
3.6.4 Data
On theDatatab the following is available:
1 Import datasetd Imports selected datasets.
1 Datasets Lists and opens all available datasets.
3.6.4.1.1 Modify dataset group
1 Merged Merges the selected datasets and deletes the second dataset (source).
9 Split- Splits the selected diaset as specified in the dialog. Only available for independent datasets.
9 Transposed Transposes the selected dataset and deletes dependent models and datadigtavailable for batch
projects or dependent datasets
1 Delete dataset Deletes the selectedataset and any dependent models and datasets.
1 Generate variables Creates new variables as functiowd the existing ones or from model results.
91 Local centering Import local centering oViewalready imported local centering data.
3.6.4.1.2 Filters group
1 Spectrd filters - Filters the selected dataset using the selected filter creating a dataset in the current project. The
available filters are: Derivative (1st, 2nd, and 3rd derivative), Multiplicative Signal Correction (MSC), Standard
Normal Variate (SNV), Rove@er, SavitzkyGolay, EWMA, Wavelgbmpression, Wavelet Denoising, Orthogonal
Signal Correction (OSC) and chained filters.
1 Time series filters Time series filters the selected dataset using Wavelet Compress Time Series and Wavelet

Denoising/Decimatiorcreating a new dataset in the current project.

3.6.4.1.3 Summary group

f
f

Dataset summang Displays a summary of the performed filtering. Available for filtered datasets.

Missing value map Displays an overview of a dataset with respect to missing values.
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1 Trimming owerviewd Opens an overview window of the trimming. Only available after trimming.

1 Spectra- Displays ObsDS, for the variables specified as X, of the selected dataset.

3.6.4.1.4 Base model group
9 Hierarchical- Specifies the current model as hierarchical base modedating a hierarchical dataset.

9 Non hierarchical Removes the hierarchical base dataset.

3.6.5 Batch

On theBatchtab batch related commands are available.

3.6.5.1.1 Analysis control charts and Prediction control charts groups
1 Batch cantrol chartsthat display scores, distance to model, variable, Hotell&gi2, or predicted y with limits in
plots and lists for models and predictions (BEM only).

3.6.5.1.2 Time/Maturity group
1 Observed vs. smoothed YDisplays the maturity for selected batch iniginal and treated form (BEM only).

1 Unaligned vs. alignedDisplays the selected vector for the selected batch aligned and unaligned (BEM only).

3.6.5.1.3 Dataset group
i Create batch leveb Creates the batch level dataset according to the selections made by the.useilable with a
BEM marked only

1 Create hierarchical batch models Creates hierarchical batch models according the selections in the dia@gly
available for batch level datasets

3.6.5.1.4 Variable summary group
91 \Variable importance plo® Displays the overdlimportance of the variable over the whole evolution on the final
quality of the batch.Available for BLM only.

3.6.6 Analyze

On theAnalyzetab the analysis related features not available on thlometab are available.

3.6.6.1.1 Analysis group
9 Biplot 3 Displays scores and loadings superimposed.

9 Inner relation- Displays t1 vs ul, t2 vs u2 etc.
1 Svplots-Splot, Sline, andSUSplot display p in forms informative for OPLS with one Y.
1

Contribution 3 Displays variales likely to be causes for upsets in the score, DModX, Hotdlifi@gRange, or
predicted response plots.

=

RMSECVIndicates predictive power.

1 Yrelated profiles- Coefficients rotated displaying the pure profiles of the underlying constituents in X ughmg
assumption of additive Yariables for OPLS and2BLS.

1 Residuals Nplot 3 Displays the residuals on the normal probability chart for the selected Y.

3.6.6.1.2 Validate group
1 Permutationsa Displaysthe validity and the degree of overfit for the model (only PLS)

1 CVANOVA For assessing the reliability of the model.

1 CV scoresDisplays the crossalidated complement to the regular scores plot

3.6.6.1.3  Clustering group
1 HCASDisplays the clusters from the cluster analysis in a tree diagram.
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i PLSTree- Displays the clusteanalysis result using PL¥rees.

3.6.7 Predict

On thePredicttab you can select a predictionset, display the predictionset as a spreadsheet,disylay the prediction
results using the active model.

The following is available:

3.6.7.1.1  Specify predictionset group
1 Specifyd Defines the predictionset in th&pecify Predictionsetlialog.

9 As dataset Predictionset is the selected dataset.
T As workset Predictionset is the current workset.
1

Complement workset/Compement WS batchesPredictionset is the observations/batches not included in the
current model.

9 Class Predictionset is the selected class.
91 Delete predictionset Deletes the selected predictionset.
3.6.7.1.2  List group

1 Prediction lists Displays the predictionsetsome predicted vectors such as membership probability, scores, and
the predicted response for PLS models.

3.6.7.1.3 Plots group
1 Y PSDisplays the predictions for the selected response (y).

1 Scores P$® Displays the predicted scores.

f Hotelling& T2 P% Displays aneasure of how far the predicted value for the observation is from the center

1 DModX PSfior Xor Y3 Displays the distance from the predicted value for the observation to the model.

91 Control charts P$ Displays the selected vector in the selected contotiart: Shewhart CUSUMEWMA or
EWMA/Shewhart

1 Contribution PS5 Show variables likely to be causes for upsets in the predicted score, distance to model X,
Hotellings T2Range, or predicted response plots.

1 Time SeriedS- Displays the selected vector ialine plot.

1 ROG Displays FPR (False Positive Rate) and TPR (True Positive Rate) for the marked DA or class models.

1 Coomans'plot 3 Shows class separation for two selected models.

1 Classificationlist - Displays the classification of a predictionset witkspect to all the class models.

1 Misclassification tableéd Summarizes the number of observations, with known class belonging, correctly classified

in class or DA models.

3.6.8 Plot/List

ThePlot/List tab holds general facilities for plotting and listing model drprediction results.

The following types of plots are provided:

3.6.8.1.1 Standard plots group

1 Scatter

1 Scatter3D
1 Line

1 Column
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T List
3.6.8.1.2 Control charts group
1 Time series
1 Control charts
3.6.8.1.3 Custom plots group
1 Histogram
1 Dot plot
1 Normal probability
1 Response contour
1 Responsesurface
1 Waveletstructure
1 Wavelet power spectrum
9 Step response plot
3.6.9 View

On theViewtab the following is available:

Show groups Shows or hides the following panes:

il

=A =/ =4 =4 4 -4 -4 -4 -4 -4 -

==

Advisor- Describes plots oithe Hometab.

Audit trail 8 Displays all actions taken that result in changes or additions to the project.
Favoritesd Holds a shortcut to selected plots, lists, and commands.

Item information 8 Displays information about the marked items (points).
Markeditems 8 Displays the items, observations or variables, marked in a plot.

Model windows Displays the model window of the active model.

Notes- Pane where you can take notes about the project; automatically saved with the project.
Observationss Displays tte observations in the active model.

Project window- Displays the models of the current project in tiRroject Window

Quick infod Displays information about the marked observation or variable.

Variablesd Displays the variables in the active model.

Status bard The Status bar displays an explanation when positioning the cursor over a button.

Full screen Displays the ribbon when clicking a tab but not otherwise.

3.6.9.1.1 Window group
Use theWindowgroup to access the standard window commands.

3.6.10Developer

TheDevebpertab is available when Python scripts are enabled in the license file, and provides access to scripting features.

3.6.11Tools contextual tab

TheToolstab becomes available when opening a plot or list. The content is extitsensitive. Changes introduced on the
Toolstab apply to the active plot or list.
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3.6.11.1 Layout group
Add plot elementcontains;

1 Maximize plot area Quick access to showing/hiding the header, legend, footer etc.
1 Header
1 Footer
1 Legend
1 Axis titles
1 Axes
1 Regressia line- Displays the regression line and equation in the current plot.
1 Timestamp
Templatescontains;
1 Save templatesection withSave as defaul¢saves the current plot formatting to the default plot formatting) and
Save agsaves the current plot formathg to a plot formatting file).
1 Load template- Switches to the selected template for all open and future plots.
1 Manage templatesection withOpen templates foldeXopens the folder where the custom templates are stored)

and Restore default settinggrestores the default template and switches to it).

3.6.11.2 Plot tools group

f
f
f
f
f
f

1

Select’d Selection modes.

Zoom?d Zooms according to the selected zooming type.

Zoom out- Zooms out one step.

Highlight series- Grays all but the series hovered in the legend.

Screen reader Displays the coordinates for the current position in a plot.
Sort- Sorts lists, spreadsheets and column plots as specified.

Find- Opens theFind dialog.

3.6.11.3 Properties group
ThePropertiesgroup contains features also available in tiRropertiesdialog forthe current plot or list. ThéProperties
group displays the properties of the plot or list.

|l
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Madel- Displays the active model.

Comp- Displays the current component.

X-axis comp- Displays the vector component.

X-axis, Yaxis- Displays the vector displasd on the axis.

Batch- Displays the selected batches.

Variable- Displays the selected variable in for instance a BCC variable plot.
Observation- Displays the selected observations in for instanaespectral plot.
Color by- Displays and applies the sedéed coloring.

Labels- Displays the selected labels.

Size by Displays and applies the selected sizing.
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9 Dialog box launcher Opens thePropertiesdialog.

1 Resolve coefficients Available for hierarchical top models and results in coefficients for basedels.

3.6.11.4 Create group
9 List- Creates a list of the content of the current plot. For dendrograms (HCA; RES) the created list displays the
background to the plot.

For batches:

1 Sources of variation Converts the column plot to a sources of variation pl@nly available with BLM including
one or more raw or scorgariables.

1 Out of control summary Displays the percentage outside the displayed limits.

1 Batch control chart- Available when the Out of Control Summary plot (OOC plot) is displayed and dispeys
batches in the OOC plot.

For dendrograms (HCA)

1 Merge list Displays the calculations behind the HCA dendrogram.

Change typeof plot to;
1  Scatter
1 Line
1 Column

1 Other plot types- Opens the Create Plot dialog allowing you to select among all plot types.

3.6.11.4.1 Add group
1 Add to favoritesd Adds the current plot or list to th&avoritespane.

1 Add to reportd Adds the current plot or list to the HTML report in SIMCA.

Format plot- Opens theFormat Plotdialog.

3.6.12Marked items contextual tab
On theMarked itemstab features available after marking items are available.

3.6.12.1 Create from marked items group
9 Scatter- Creates a scatter plot holding only the marked items.

1 Line- Creates a line plot holding only the marked items.
1 Column- Creates a column plot holding only the marked items.

1 List- Creates a list holding only the marked items.
3.6.12.2 Drill down group

3.6.12.2.1 Contribution plots
1 Point to average comparison

Group to average comparison

Point to point comparison

il
)l
1 Point to group comparison
1 Group togroup comparison
1

Combined contribution- Available only for BLM with scores marked.
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3.6.12.2.2 Line plots
1 Plot XObs Plots the marked observations-Kart in a line plot using a numerical ID asaxis if available.

91 Plot YObs Plots the marked observations-fart in a line plotusing a numerical ID asaxis if available.

9 Variable trend plot Plots the marked variables in a line plot.

3.6.12.2.3 Modify model group
1 Exclude- Excludes the marked observations or variables.

I Create new BEM and BLM without marked batchés/ailableunder Excludeafter marking in a BLM score plot.
Excludes the batches in the BEM, fits the BEM and automatically creates the new BLM holding the new batch level
datasets and the batch condition datasets from the original BLM.

9 Include- Adds the observatias or variables to the unfitted model. Creates a new model holding only the included
observations or variables if there is no unfitted model.

1 Class When marking observationd/o ClassClass Create class mode/reate OPL®A and Create PLEAmay
be available enabling quick creation of class/DA models.

3.6.12.2.4 Layout group
1 Labels- Displays the selected label on the marked points.

1 Hide- Hides the marked points.
1 Show All Shows all items.
)l

Format symbol Opens theFormat Plotdialog with the newCustorrmode enabling customizing the marked items
style.

1 Format label- Opens theFormat Plotdialog with the newCustormode enabling customizing the marked items
labels.

3.6.13Minimize/Expand the ribbon

Select whether to show the contents of the tabs or automatically slidway the tab content after clicking a command.

3.6.14View help
Opens the SIMCA help.

3.7 Workspace

When the option tasave a workspace in SIMCA is turned al pots, lists and spreadsheets are saved in their current state
and position when the project is saved. This means that when opening this particular project again, the plots, lists and
spreadsheets are reopened and positioned as before.

Customizations of tle plots, such as axis scale or title wording, are also saved in the workspace.

3.7.1 Clearing the Workspace

If your workspace has become so large that it is time consuming to open the project and you want to get rid of the
workspace;

1. Open SIMCA without openirtfe project.
2. Turn off the save workspace option on ti@eneralpage in theSIMCA optionslialog.

3. Open the .usp with the workspace and save it. This results in that the .usp is saved with an aroptgpace.

3.8 Shortcut menu

Rightclicking any plot or list in SIMCA opens the context sensitive shortcut menu that includes general commands, such as
Copy, Print, Format plot, andProperties
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3.9 Conventions

3.9.1 Limitations in project names
The project name length (including path) cannot be larger thaB5characters.

3.9.2 Limitations in observation and variable identifiers
Observation and variable identifiers (names) can b to 256characters long.

The primary observation and variable identifiers must be unique. When importing more datasets you are forced to have
unique primary identifiers.

To be able to use a dataset as predictionset, the primary variable identifiers havee identical to those of the model.

3.9.3 Case sensitivity

SIMCA is case insensitive. Lower or upper case in names will be displayed as entered, but for all comparisons lower or
upper case are considered the same.

3.9.4 Menu and tab reference syntax
In this user gide we use the following syntax when referring to tRidetab commands:
1 ClickTab| Command An example: Clickile| Save
1 OntheTabtab, clickCommand An example: On thEiletab, clickSave
i ClickCommandon theTabtab. An example: ClicBaveon the Filetab.
In this user guide we use the following syntax when referring to tab commands/buttons:

I OntheTabtab, in theGroupgroup, clickCommand An example: On thHometab, in theWorksetgroup, click
New.

1 ClickCommand in theGroupgroup, on theTab tab. An example: Clichewin the Worksetgroup on theHome
tab.

1 ClickTab| Command| Menu item An example: Clicdome| Statistics| Worksetstatistics.

In this user guide we use the following syntax when referring to a tab/menu item or gallery itecessed by clicking a
button:

1 OntheTabtab, in theGroupgroup, clickButton |[Menu item An example: On thHometab, in theDiagnostics &
interpretation group, clickSummary of fit | X/Y overview

I OntheTabtab, in theGroupgroup, clickButton, and ten clickMenu item/Gallery item An example for menu: On
the Hometab, in theDiagnostics & interpretatiorgroup, clickSummary of fit and then clickX/Y overviewAn
example for gallery: On thelometab, in theDiagnostics & interpretatiorgroup, clickScores and then click.ine.

1 ClickTab | Button | Menu itemAn example for menu: Clidhome | Summary of fit | X/Y overvien example for
gallery: ClickHome | Scores | Line

3.9.5 Select and mark

Selector Markan item in plots, lists, or menus signifies cking the item leaving it highlighted.
3.9.6 Vector and matrix representation

Capital letters signify matrices, for ex. X, Y, P, T.

Letters typed in lower case signify vectors, for ex. x, y, p, t.

Prime J Aepresents that the vector is a row vector. For exampsignifies a column vector with the values found under
each other while gsignifies a row vector where the values are found after each other.

3.9.7 Missing values representation
Missing valuesire represented by blank or space < >.
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You can select another Wze to also represent missing i@ptionsdialog, opened from theFiletab in the SIMCA Import, by
entering it in theMissing valudield.

Note: -99 is assumed to be a valid value and is therefore automatically changed to -99.0001. If -99 represents missing value, enter -
99.0001 in the Missing value field in Options dialog in the SIMCA import.

Options -
L TR g BV o ¢

Extended user information A

B Missing value

y |E] Craate default workset

Expand/Collapse all

Missing valmle o Restore info messages
The value/string that represents missing value.

3.9.7.1 Consequences of missing values

The present NIPALS algorithm works with missing data as long as they are relatargdpmly distributed, i.e., do not occur
with a systematic pattern. Otherwise the results of a model fitting can be very misleading. The default is to warn when the
missing value content in an observation or variable exceeds 50%.

3.10 Presentation of SIMCA results

3.10.1Plots for publications

For publications, use thé®rint quality field in the Copy to ClipboardSave Aslialog. For more, see th€opy plotsubsedion
in Chapter4, Quick Access Toolbar.

3.10.2Plots for reports

For suitable formats to copy or save, use one of the Umetrics predefined, se8dlve asubsection in Chapteb, File.
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4 Quick Access Toolbar
4.1 Quick Access Toolbar

The Quick Access Toolbar is by default positioned at the top above the tabs and allows you to have your favorite
commands easily accessible. The Quick Access Toolbar is standardhidows software with ribbons.

(s NIhA™ e 1
Customize Quick Access Toolbar
v | Open
v | Save
Print
Paste
Cut
v || Copy
v | Undo
Select all
Find
Maore Commands...
Show Below the Ribbon
Minimize the Ribbon

The Quick Access Toolbar in SIMCA default displays the following features:
1 Open-CTRL+O
1 Save CTRL+S
1 Copy-CTRL+C
1 Undo-CTRL+Z

Note: Undo is unavailable after adding or deleting rows/columns or changing any content of a dataset spreadsheet.

4.2 Customizing Quick Access Toolbar

You can add buttons to and remevbuttons from the Quick Access Toolbar both using the methods described below and
by opening theFile | Optionglialog and making the changes on the Quick access toolbar page.

4.2.1 Removing buttons from Quick Access Toolbar
To remove a button from the Quick Aess Toolbar:
1 Rightclick the button and clickRemove from Quick Access Toolbar
9 Click the arrow to the right of the available Quick Access Toolbar buttons and clear the relevant check box.

Remove from Quick Access Toolbar
Customize Quick Access Toolbar...
Show Quick Access Toolbar Below the Ribbon

Minimize the Ribbon

4.2.2 Adding buttons to Quick Access Toolbar
To add a button to the Qigk Access Toolbar:
1 Rightclick the button on the ribbon and cliclddd to Quick Access Toolbar

1 ClickMore commandsn the Quick Access Toolbar menu and make your changes irCtiitomizedialog.
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Add to Quick Access Toolbar
Customize Quick Access Toolbar...
Show Quick Access Toolbar Below the Ribbon

Minimize the Ribbon

4.2.3 Moving the Quick Access Toolbar

To position the Quick Acas Toolbar closer to the work area you can select to position it below the ribbon by clicking the
Show below the ribborin the Quick Access Toolbar menu. ClBRow above the ribborto move it back to its original
position.

4.3 Minimizing the ribbon

To maximize the work area you can minimize the ribbon so that it folds away like a menu.
TheMinimize the ribboncommand is available:
T When you rightclick a button in the Quick Acces®adlbar.

T IntheQuick Access Toolbar menu

T When you righiclick a button in the ribbon.
9 To the far right of the tabs just left of the helputton.

Remaove from Quick Access Toolbar
Customize Quick Access Toolbar...
Show Quick Access Toolbar Below the Ribbon

Minimize the Ribbon

4.4 Copy and save plot

TheSave Plotand Copy to Clipboardiialog boxes are very similar, merely the presence/absence of the Format drop down
differentiates them. When copying, the plot format can be selected in this dialog box while, for #ageselected in the
Save Aslialog which opens afteOK

" Copy to Clipboard

Size: 600 x 375 Standard size v| # ﬁ
Width: | 600 px Height: | 375 px

|:| Lock aspect ratio |:| Size preview

Format: |EMF W 96 dpi

] Den't show this message again Cancel

4411 Size

The size of the plot is defined by the values in the Width and Height fields. These fields are automatically updated when
switching between the predefined sizes in the Size box. Likewike,dontent of the Size box is updated when changing the
width and height.

Note: To keep the aspect ratio of the plot while customizing the size, select the Lock aspect ratio check box before changing.

The available options in the Size drop down box are,
9  Original size-the current plot size

Suitable for documentation
I 600«375-standard size
T 30x300- square, fits two side by side
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I 60x600- square
Suitable for presentations
9 755x465- fits one plot per slide
1 755270-fits two above and below
I 375x465 fits two side by side
Custom sizes

9 Add custom size opens theAdd Custom Sizédialog box with the current plot size predefined. Clicki@Kadds
the specified size under the Custom sizes header.

4.4.1.2 Edit, delete and restore
To edit the current size, click thEdit current sizepencil to the right of the Size drop down.

To delete the current size, click tHBelete current sizgyarbage bin.

To delete all customized sizes at once and restore the binlformats, clickDelete customizationsinder Custom sizesn
the Sizedrop down box.

Size: 600 x 375 Standard size hd

Crriginal size

Suitable for documentation
600 x 375 Standard size
300 x 300 Square, fits two side by s...
600 x 600 Square

Suitable for presentations (4:3)
755 x 465 Fits one plot per slide
755 x 270 Fits two above and below

75 x 465 Fits two side by side

o]
un
o

Custom sizes
Add custom size...

Delete customizations...

4.4.1.3 Size preview

Selecting the Size preview check box displays the plot exactly as it will be saved or copied. This feature allows yofyto veri
that the layout and text formats harmonize with the selected save/copy size before insertingtipg it.

4.4.1.4 Print quality and plot format

The default print quality i96dpi. This is sufficient for the web and presentations, but not for high quality print whad@®
dpi is recommended.

The plot formats available are Bitmap (BMP), EMF (only 2D), PNG EHR@psulated PostScript (EPS), and SVG (8Dly
and only when saving).

Note: Using EPS with high dpi creates a very large plot file.
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5 File

5.1 Introduction
This chapter describes all features available on tRitetab.

The folowing commands are availableBack(closes the backstage view and returns focus to the previously active tab),
Info, New, Open Save Save asPrint, Share Close Help and Options.

Info Properties -
Co» Users»
New File information
X Sizes
Open Manage project Created:
~ vse ) Control what type of changes people can do to this project. Modified:
Save Manage ~ Saved by:
Save as Project information
Number of models: 7
Print N, Generate report Number of datasets: 7
=7 X
. ;/r Create a report for this project using the default report Nurnber of predictionsets: 1
Share Report template or any custom template.
Close
o Configure limits and alarms for SIMCA-online
Help R Prepare the project to be used in SIMCA-online by configuring
SIMCA-anline limits and alarms.

Options

5.2 Info

The Info secthn on the File tab provides access @ompact project fileand Encryptunder Manage delete project and
creation of theReport Configure limits and alarms for SIM@line, as well as giving a quick summary of the project
properties.

5.2.1 Project properties

Project properties shows information about,
1 Size

Creation date

Modified date

Number of models

Number of datasets

Number of predictionsets

f
f
f
f
1
f

SIMCAonline metadata such as server origin, source project ID, etc.

Usp
Manage -

Encrypt
Q Encrypt and password protect the

project file,

I Compact project file
Compact the project file by

remaving datasets and residuals.
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5.2.2 Encrypt

To encrypt and lock a project, clidkile | Info | Manage| Encrypt The Encrypt Project dialog opens and you are prompted by
SIMCA to enter a password.

After entering the password twicera clickingOK the project is locked and can only be opened by providing the password.

Encrypt Project

An encrypted project will prevent unauthorized
users to open the project.

Enter the password to encrypt the investigation:

Password:

Confirm passward:

Caution: If you lose or forget the password it cannot be
recovered, Passwords are case-sensitive.

Cancel

5.2.3 Compact project file

When compacting a project file, this is done by removing ecessary data and optionally data considered unnecessary by

the user. Compacting a project file is particularly useful when models or datasets have been deleted in the project.

ClickFile | Info | Manage| Compact project fileto open the Compact Projedtile dialog.

Compact Project File H
Select how to make the file smaller,
#| Compact the project file 72.1MB
[]remove model residuals 1.2MB
[Jremove all datasets 3.9MB
[]remove cached dendrograms 30.9KB
[[] save the file under a different name

In the Compact Project Filelialog, select which data to remove. The available choices are listed in the table.

Check box

Select the check box and click OK

Compact the project file

Removes all deleted models and datasets. Compact the project file is the default
selection and is always selected.

Remove model residuals

Deletes and removes model residuals.

NOTE: If you remove the model residuals from a project, SIMCA will not be able to
open it again.

Project files without model residuals can only be used by a few Umetrics Suite
products, e.g. SIMCA-Q. Therefore the project will be saved to a new file with the
extension .rusp. (r for reduced).

Remove all datasets

Deletes and removes all datasets.

NOTE: If you remove all datasets from a project, SIMCA will not be able to open it
again.

Project files without the datasets can only be used with a few Umetrics Suite
products, e.g. SIMCA-Q. Because of this, the project will be saved to a new file with
the extension .rusp.

Remove cached dendrograms

Deletes cached dendrograms.

Save the file under a different name
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Note: Compact cannot be undone. The compacted project file is saved when clicking OK.

5.2.4 Delete project

To delete the current project, clickile|Info and left-click the path of the project.

4= Back

I o

=15

EC:»Users»LisaG»Documents»SlMCAnSI%" C HI L to clinboard
: opy link to dipboar

Open file location

X | Delete this file

5.2.5 Report

5.2.5.1 Introduction
SIMCA has an automatic report generator available by clicKtilg| Info | Report

In the report generator, basic formaihg functionality for writing text is available.

Plots, lists, and model results of SIMCA can be added to the report at any time. These items are added to the report as
placeholders

A placeholder stands in the place of contents which SIMCA will provedet be a plot, list, text or number.

The placeholders enable using the same report, as a template, in different projects. Edit the text, and justplitte
report to update all SIMCA results using the active model.

Note: To avoid updating a plot, you must remove the placeholder. For more, see the Tools menu in report subsection later in this
section.

For details about how to send a report byreail, see the knowledgebase at the Sartorius StedData Analytics website
Www.umetrics.com

5.2.5.2 Starting to generate a report
To create a report:

1. ClickFile|Info | Report

2. In theGenerate Reportiialog select to:
a. Create a neweport selectingCreate new usingind selecting [Blank] or [Umetrics default template] or
b. Open a report by clickin@pen existingand selecting an existing report.

3. ClickOK

Generate Report

. /‘ Select template or open an existing report.
-

(®) Create new using: | [ Umetrics default template ] v

(") Open existing:

5.25.3 Generate Report window
The report for the active model opens in a new window, Benerate Reportvindow. This window is separate from SIMCA
but is closed when SIMCA is closed.
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Generate Report = B

File Edit WView Insert Format Tools Help

- E & E] % | 2 update report | M Remove all placeholders (28)

Al 3

b

AZ Normal = Times Mew Roman -3 - B UOJ =

Project Reasonable project name

Date: Thursday,

Introduction and Objective

PLS is a method for relating two data matrices, X and Y, to each other by a

linear multivariate model. The model is trained on a workset for which both X and

Y are available. It may then be applied to a prediction set of new observations. In
this nrediction known X data for the nrediction set are ntilized to nredict the

Report | HTML source

Done NUM

TheGenerate Repdrwindow contains the following:

1 Menu bar holding the menuFile, Edit, View, Insert, Format, Tools andHelp.

9 Generate report toolbar with commonly used commands.

I Formatting toolbar with commonly used formatting commands.

1 Main window showing the report teplate.

1 Placeholderswindow with a list of builtin placeholders.

1 Report Generator FAQindow with a short introduction to how to use the report generator.

9 Propertieswindow where plot size and placeholder properties can be edited.

5.2.5.4 Default templates
SIMCA has a default template for the following models:

f PCA

1 PLS, OPLS, O2PLS

f  PLSDA, OPLPA, 02PLBA
1 Batch

5.2.5.4.1 Default template content
The SIMCA default template consists of:
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1. Introduction and Objective (text to be filledyouser).
Description of the included datasets.

Pre-processing such as spectral filters etc., if any.

2
3
4. Model summary.
5. Transformation and scaling.
6

Goodness of fit.
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7. Model results.
8. Predictions (plots and lists to be added by the user).

9. Conclusion (text to be flied by user).

5.2.5.5 Appending to, inserting in, or replacing existing report
With an open report, rightlicking a model in theProject Windowand clickingGenerate reporbpens the following dialog:

Generate Repart H

Do you want to append, insert or replace existing report? Please note
that any existing placeholders will be removed.

Options: | append to existing report

dii

ins
replace existing report

This enables:
1. Appending the report updated for the active model to the current report by clickagppend to existing report

2. Inserting the report updated for the active model to the current report at the caret position in theomt by
clickinginsert at the caret position in the report

3. Replacing the existing report with an updated report using the active model by clickeplace existing report

Note: After selecting 1 or 2 above and clicking OK, the placeholders for the previous report are removed.

5.2.5.6 Creating a report including several phases
To generate a report for all the phases the batch evolution model:

1. Rightclick the BEMn the Project Window

2. ClickGenerate reportand select the Umetrics template (or one you have prepared).
3. Select the phases to include in the report.

4. ClickOKto open the report.

SIMCA H

Create a report on the selected phases:

Phase

chip
acid
ook
blbk
blow

5.2.5.7 Menu bar in report
The menu bar consists of thEile, Edit, View, Insert, Format, Tools, andHelp menus.

File Edit View Insert Format Tools Help
D - ¢ E d‘E El = Update report MRemove all placeholders (156 DContinue edit with _

Ll
[k
it

]
il
111
11

E|A - = | g o

- [l
A7 Heading 1 ~ | Arial - - B|O I

5.2.5.7.1  File menu in report
Under theFilemenu the general Windows commandéew, Open Save AsPrint Preview Print and Exitare available.

Additionally the report generator command€ontinue edit with Templatesand View in browsegrre available.
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Mew... Ctrl=N
M Open. Ctri+0O
I save

Save as

Continue edit with  »#
Templates 3

Print preview

Print... Ctri+P

b [

& View in browser

Exit
General windows conmands

The functions of the general windows commands are described in the table.

Command Use to

New Create a new report from the selected template or report.

Open Open a report saved in HTML format.

Save as Save the report in HTML format. The report is saved with placeholders and can be used as template.
Print, Print preview Print the report. Preview the report.

Exit Close the report.

Continue editing report with

Continue to work with the report in the editor of your choice by under thide menu cliking Continue edit with and then
selecting the editor. The applications listed here are the applications that have registered with Windows that they can edit
HTML text.

Continue edit with ~ » Edit with Microsoft Excel

Eﬂ Edit with Microsoft Publisher

@ Edit with Microsoft Word
Edit with notepad.exe

&  Edit with Google Chrome

=

Edit with Internet Explorer
Continue edit withis also available as a button on tH@enerate reporbar.
Templates
Save templates, restore templates and add or remove custom templates by clicKexpplatesunder the Filemenu.

1 SelectSave as default templatevhen you have changed/created a template according to your wishes and want to
use it as the default templat@ext time you generate a report for the same model type.

1 SelectRestore default templatesf you have made changes to the default templates and want to remove those
changes.

1 SelectSave as custom templaterhen you have changed/created a template accorditmyour wishes and want
to save it to be able to use it again. Custom templates will be listed inSkeéect template or open existindialog
(after clickingFile | Info | Repoiih SIMCA) and when clickidgsert | Template

I SelectAdd / Remove custom teplateswhen you want to add an already created template or remove one of your
custom templates.

Templates 4 save as default template...
Restore default templates...
Save as custom template...

Add / remove custom templates...

View in browser
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To view the current report in your default internet browser, on tRile menu clickView in browser

5.2.5.7.2 Edit menu in report
Under theEdit menu the commanddJndo (CTRL+ZRedo (CTRL+YJopy(CTRL+CPaste(CTRL+VPaste unformatted
(CTRL+SHIFT+\Qlear(DELETERelect dl (CTRL+A), anéind (CTRL+F) are available.

Paste unformattedis useful when the text copied is formatted.

5.2.5.7.3 View menu in report
Underthe Viewmenu, select to hide or show th€oolbars Status bar Placeholderswindow, andPropertieswindow. You
can also customize the toolbars, command menus and toolbar and menu optionSustomize

1 To show or hide the toolbars clickoolbarsand thenclick Generate reporbr Format Both toolbars are displayed
by default. For more about the toolbars, see ti&enerate report baand Format barsubsections later in this
chapter.

1 To show or hide thé&tatus bar click it. TheStatus bardisplays an explanation when positioning the cursor over a
button.

9 ClickPlaceholdersto display the window. For more see thliélaceholders windowsubsection later in this chapter.

91 ClickPropertiesto display the window. The properties of plots and images can be customized irPtoperties
window. For more see th@roperties windowsubsection later in this chapter.

Toolbars 4
V| Status bar

Placeholders

Properties

“h  Customize..

5.2.5.7.4 Insert menu in report
Use thelnsertmenu to inset a Hyperlink, Image File, or Templatein the current report.

Hyperlink...

H 8%

Image...
File...

Template...
Hyperlink

To insert a hyperlink, mark the text or plot in the report and then clidisert | Hyperlink The following dialog opens:

Hyperlink

[

Hypedink Infarmation

5 —
- _ o=

In the URL field, enter the hyperlink address.

Insert hyperlink is also available in thEormatbar.

&
Image

To insert a picture in the report, clichnsert| Image, and then clickBrowseto find the file.
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Picture H

[

Picture Source: | || Browse... |
Altemate Text: | | Cancel
Layout Spacing

Alignment: Horizontal: I:l
Border Thickness: l:l Vertical: I:I

Insert imageis also available in th&ormatbar.
=
File

To insert a Web page file (*.htm, *.html), a Text file (*.txt), or a picture file (*.jpg, *.png, *.gif, *.omp.)Indiek | File. In the
Opendialog, select the file.

Template

Toselect a template to insert in the report, clidksert| Template In theSelect Templatedialog, select the template to
insert in the report.

Select Template

Template: | PLS Template M

For a template to be available in this dialog, it must either come with the program or first have been ssiadFile|
Templates| Save as custom template

5.2.5.7.5 Format menu in report
Use theFormatmenu to customizeFontand Styles andformatting when specifying your style sheet.

A3 Font.

Styles and formatting...

5.2.5.7.6  Tools menu in report
Under theToolsmenu find the command$Jpdate report Update placeholder Show all placeholdersShow placeholder
Remove all placeholdersandRemove placeholder

Command Result after selected

Update report Updates all placeholders with the plots and lists of the active model. Update report is also
available as a button on the Generate report bar.

Update placeholder Updates the marked placeholder.

Remove all placeholders Removes all placeholders. Use this option when you do not want any items, plots, or lists to be
updated.
Remove all placeholders is also available as a button on the Generate report bar.

Remove placeholder Removes the marked placeholder. Use this option when you do not want a certain item, plot,
or list to be updated.

Show all placeholders Shows all underlying placeholders.

Show placeholder Shows the underlying placeholder of the marked plot, list, or item.
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Update report

ti

Update placeholder

M Remove all placeholders {128}
Remove placeholder
Show all placeholders [126]
Show placeholder

5.2.5.7.7 Help menu in eport
To access the FAQ of the report generator, c\Wklcome page and FAG the Helpmenu. TheReport Generator FAQ
window opens to the right.

5.2.5.8 Generate report bar
TheGenerate reporbar includes the general commanddew, Open Save Cut, Copy, Paste andUndo. All these
commands work according to Windows standard except for tlewcommand described here

The generate report bar additionally includes the commantipdate placeholdersRemove all placeholdersandContinue
edit with.

~ 8 E & 5 B =p | = Update report MRemove all placeholders (186) | [} Continue edit with -

5.2.5.8.1 New
Click the arrow next ttNewand the following commands are displayed.

[ / -

W HEH A DBED eu
Mew... Ctri=HN
Mew blank report

Mew from default template

1 ClickNewfrom the menu displays the generateport dialog from which you can select which report/template to
use or to open an existing report/template.

9 ClickNew blank reporto start a new report with no text.

1 ClickNew from default templateto create a report from the default template. Save a m@p as a default template
by clickingFile| Templates| Save as default templateUmetricdidefault template is used if no other template has
been specified.

5.2.5.8.2 Generate report bar additional buttons
For info about thePlaceholderfunctions Update reportand Remove all placeholderssee the Tools menu section.

For info aboutContinue alit with, see the File menu section.

For info aboutView in browsersee the File menu section.

5.2.5.9 Format bar
TheFormatbar is the standard toolbar for formatting text with three additional buttoninsert hyperlink'& , Insert image

= andView in browse/“€ .

For more, see thénsert menuand File menusections in this chapter.

5.2.5.10 Placeholders window
The placeholders are organized into the following cateigs:

1 General
 Model
i Templates
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Model
Templates

5.2,5.10.1 Open the Placeholder window
Open the Pacehdder window by clickingView| Placeholders

5.2.5.10.2 Inserting a placeholder
To insert a placeholder in the report:

1. Place the cursor in the desired position in the report.
2. Mark the placeholder by clicking it in thRelaceholderswindow.

3. ClickInsert.

5.2.5.10.3 Placeholders window General

The general placeholders available are listed here with the expected resultrafiiekingInsertand updating the
placeholder.

General HTML
1 Horizontal line- horizontal line.
1 Hard line break line break as when pressinBHIFT+ENTER
General
1 Application name-'SIMCA'.
Application version- 15.
User hame the user name used to pin to Windows.
Computer name- the internal computer name.
Current date- today's date.
Current time- the time when updating the placeholder.

Project title - the name of the SIMCA project.

=A =/ =4 =4 4 -4 -4

Project file name the SIMCA project name including extensiang. FOODS.usp.

1 Project path- the path to the SIMCA project file.

Placeholders 1 x

General ]
4 General HTML

Horizontal line <hr /=

Hard line break <br/>

4 General
Application na
Application vel
User name
Computer narr
Current date %28, %B %d, %Y
Current time
Project title
Project file nan
Project path

Project path
The entire path to the project file,

Insert
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5.2.5.10.4 Placeholders window Model
The model placeholders available are listed here with the result after clickdingertand updating the placeholder. The
placeholders refer to all datasets included in the model.

Numbers

il

=A =4 =4 =4 -4 -4 -

Text

=A =4 =4 =4 4 -4 -4 A4 -4 -4 - -4

Num. variables number of variables included in the model when coung both X and Y.
Num. X variablesnumber of xvariables in the model.

Num. Y variablesnumber of yvariables in the model.

Num. excluded variablesnumber of excluded variables.

Num. observations number of observations in the model.

Num. excluded obervations- number of excluded observations.

Num. batches number of batches in the model. Batch projects only.

Num. classes number of classes.

Variable primary ID lists all primary variable identifiers in the model.
X variable primary IBlists the primary variable identifiers for-wariables in the model.
Y variable primary IBlists the primary variable identifiers for all-yariables in the model.

Excluded variable primary IBlists the primary variable identifiers for excluded variables.

Included batch ID lists the batch identifiers of the batches included in the model. Batch projects only.

Excluded batch IB lists the batch identifiers of excluded batches. Batch projects only.
Observation primary ID lists the primary observation idetifiers in the model.

Model name- lists the model name, e.g. M For batches, with the phase name, e.gL:kbhip.
Model title- lists the user entered model title. 'Untitled’ if no title was entered.

Model type- lists the model type, e.g. PCA. For batcheith the phase name, e.g. PLSlass(chip).
Phase ID lists the phase identifier of the active model.

Dataset names lists the names of all datasets included in the model.

Summaries

f
1
1
f
f
f

1
Results

il

File

Dataset import log the text from the import log. Can be viewed in SIM®By opening thdDataset properties tab

General

Preprocessing summarythe text inData | Dataset summaryvailable for filtered datasets.
Expanded terms lists all expansions.

Lagged variables lists all lags.

Transformed variables summarylists the transformed variables and their transformation.

Scaled variables summanrylists the variables not centered and scaled to Unit Variance with their scaling.

Trimmed variables summarylists the trimming performed in the workset.

Num. components lists the number of components extracted for the active model.
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1 R2X, R2X(Cum), R2Y, R2Y(Cum), Q2, Q2(CGstm)he values for all components or cumulatively for the last
component for the vectors. For details about the vectors, see Fanction of component vectorsection in the
Statistical appendix.

Note: The vectors are by default displayed for the last component. For how to display all components, see the Properties window
subsection later in this chapter.

Multi-plots
1 Auto-generated XVar plotsdisplays each wariable in a separate line plot.

1 Auto-generated XObs plotsdisplays each observation in a separate line plot. Only ttedues for the xvariables
are displayed.

Using these placeholders it may take a long time to update the report. Pres&E®€button to abort the multi plot update.

Placeholders T x

Model ]

> Mumbers

[+ Text

[» Summaries

I Results

4 Multi-plots
Auto-generated XVar plots
Auto-generated XObs plots

| Results |

Insert

5.2.5.10.5 Placeholders window Templates
TheTemplatesplaceholders consist omodel templates.

Use the templates placeholders to insert a template into a report.

Placeholders T x

Templates ]

4 Introduction Templates
Introduction fc
4 Model Templates
PCA-X Model
PCA-Y Model
PCA-XY Model
PLS Model
PLS-DA Model
OPLS Model
OPLS-DA Mod
Batch Model
02PLS-DA Mo
02PLS Model
4 Conclusion Templates

Conclusion

Insert

5.2.5.11 Properties window

The properties window is opened by clickingew| Properties The properties for a placeholder are displayed when kil
the placeholder with thePropertieswindow open.
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Properties +x
- Default settings
- Default plot size 600; 373
Width 600
Height 375
Saveplotsas  png
- Placeholder settings
+ Plot size B00; 375

Saveplotsas  png

Placeholder settings

This category contains the settings
that can be changed for the active
placeholder.

In the Propertieswindow the following can be customized:

1 TheDefault plot sizeand format underDefault settings

1 ThePlot sizeand format for the current plot (placeholder) undd®?laceholder setting.
The format for plots is by default .png. The available formats are .png, .bmp, and .jpg.

Placeholders for vectors can be modified to display a part of the vector or the entire vector. For instance, R2X is by defaul
displayed for the last component. Tdisplay all components, type: 'R2X[{0}|{# {separator: }<BR>' in tH2atafield.

Note: The properties of the placeholder for the date can be changed by selecting it and using the Properties window.

5.2.5.12 Adding plots and lists to the report
To add a plot or list to the report, click the desired position in the report and then use dnté@following methods:

1 Rightclick the plot or list window in SIMCA and cliékld to report
I On theToolstab, in theAddgroup, clickAdd to report
The plot or list is inserted into your repar

5.2.6 Configure limits and alarms for SIM&@hline

Alarm rules and limits to be used in SIM@Aline can be defined alreadin SIMCA. The settings are stored in the SIMCA
project and transferred to the SIMGénline configuration when usingdrile | Share

Click the plot icon at the end of the alarm specification row to open the relevant prediction plot. Triggered alarms are
displayed in the SIMCA project as long as 8teow triggered alarms in plotsheck box is selected in this dialog.
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Configure Limits and Alarms *

Configure limits and alarms for SIMCA-online,

Type Vector LoLo limit| Lo limit | Target Hilimit | HiHi limit | Alarm ~
Batch evolution models (BEM)
4 M1:Phasel
X XMar KNVar(Agi...[~ 0 180 Outside | w
X DModx DModX 2 std. dev. 3 std. dev. Outside ... |«
Pz (MNew) w
M2:Phase2
M3:Phase3
Batch level models (BLM)
4 M4 - BLM for complete batch comparison
Xt t[1] | -dstd. d.. -3 std. d... 3 std. dev. 4 std. dev. Outside
Pz (MNew) w
M35 - BLM for phase iteration comparison in Phase 1 v

Show triggered alarms in plots

concel| | bonly

Clicking the plot icon on the DModX alarm opens the plot below there a number of alarms have been triggered.

=  Predicted DMod¥ Batch Plot [M1:Phasel] -0 X

Phase_lter Process_Alarms.M1:Phasel, PS-Complement Model & Batcn BOT3

Predicted Distance to Model X [Last comp.] —Batch B023
== +3 Std.Dev

-=:fverage
Hi Limit
10 = HiHi Lirnit

“ormalized Distances

Time {shifted)

Note: When here is a time variable, that variable will be placed on the x-axis while the Num axis is used to define which observation is
the first to be triggered in an alarm. This means that if the time-variable is not consecutive, the alarms may be triggered out of sync
with the x-axis.

5.3 New- Creating a new project

When creating a new project you have to select which tyRegular projecior Batch project Optionally, with skins
installed, such projects can be created by clicking the respective command here.
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= Back
Info N eW

Regular project
1 Create a new project from regular data.

Batch project
| Create a new project from batch data.

ClickFile| New| Regular projecior Batch projectto open SIMCA import, select your data and create a new project. See
Chapter 6 SIMCA imporfor more.

5.4 Open-Opening an existing project

ClickFile| Opento open an existing SIMCA project by selecting the correspon@HgCA project *.usfile.

Each instance of SIMCA can only open one project while several instances of SIMCA can be open in parallel.

When opening an project created in a previous version, that information is displayed to alert you of this fact. If tisadwve
is installed, you can select to open the project there instead if you want to avoid updating the file format.

UPGRADE INFORMATION We have upgraded the file format with new features, After saving, the project can no longer be opened in previous versions of SIMCA, | Don't show again | | Open in SIMCA 14.1

5.4.1 Opening prel3projects

Projects from SIMGR 9 to SIMGR+ 12 are automatically converted when opened. All models are refitted except for
hierarchical top models. The hierarchical base specification is also lost in the conversion and mustdyecified.

Note: Datasets from projects created in SIMCA-P 9 and later can be imported.

Projects and datasets from SIM&@Aversion 8.0 and earlieaanot be opened or imported by this version of SIMCA.

5.4.2 Opening prel3filtered projects limitations
When converting a filtered project the following functionality is unavailable in SIMCA:

 Reconstruct

I Spectral filtersand Time series filters

1 Data| Import dataset

5.4.3 Openingpre-13batch projects

When opening a batch observation level project, all connected batch level projects are listed and you can choose which
one to convert resulting in a project with both the observation level models and batch level models. For mor&ismater
9, Batch.

Batch projects have been reorganized to include both levels in the same project. The observation level model and dataset
have been renamed batch evolution model and dataset, abbreviated BEM and BE I8, thhe batch level model and

dataset names remain batch level model and dataset, abbreviated BLM and BL DS. Both the BEM and the BLM are
positioned in a BMx, where x is a sequential number.

5.4.4 Recent projets and folders
Recent projectdists the most recently opened projects.
Recent folders lists the most recently opened folders.

Clicking the pin to the right of the recently opened project or folder turns the pin and keeps that item in the recenvbst e
after it should have fallen off.
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4= Back

oo Open

Mew R Recent projects
I‘:i i_) Recent projects
. 6 . digESter'usD
|| FASIMCA projects
Save h..]'}' Recent folders )
- (<} SOVR.Usp
|| FSIMCA projects
Save as 6 Wsusp ;
' | FASIMCA projects
Print ] \
Browse
Close

o ittt S e Ll O e

5.5 Save project
To save the open project to the current name and location, clkle| Save

5.6 Save project as
UnderSave asyou can select to save the active project to a specific file name and path.

$ Back
Info S ave a S
i | Recent folders
‘!‘1.,, Recent folders
Sipen i J SIMCA projects -
E
Save

B etk gD o il D G Prarlt PR
5.7 Print

To print, preview or change the print setup cli¢kle | Print.

Note: Plots are printed as viewed on the screen except when printing to a pdf writer.

5.8 Share with SIMGAnline

The currently open project can be exported to SIM@#line, provided a compatible version is available. For more, see the
SIMCAonline help.

(©) o Share

Info

m Open in SIMCA-online
New

SIMCA-online Upload the project to the SIMCA-online server for real time monitoring.

Open

Save
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5.9 Help
5.9.1 Introduction

This section describes all commands available when clickFilg | Help.

Use theHelpsection to: activate SIMCA, access the help, access the Sartorius Stedim Data Analytics website, or view
version, license details, HostID, genef@ense conditions, etc.

sartorius stedin SIMCA’

About SIMCA

Manage license

ive or return a license file and other

Eﬂ

Version 15, Check for update
upport Copyright © Sartarius Stedim Data Analytics A

Unnetrics SIMCA, part of the Urnetrics™ Suite of Data Analytics Solutions
0 View help SIMCA® Multivariate Data Analytics Selution

Open the SIMCA help

License

Sartorius Stedim Data A

Activation key:
License:

License type:

Expiry date:

Maintenance ends:

Python scripts:

Running on virtual machine:
Allowed skins:

Open the Umetrics

nation. HostID:

Options

Read the General license conditions

tion for Python

distibution o this pogram, or any portion
de products in the [

The help and the user guide are based on the same files. To read the Help file, Internet Explorer must be installed but does
not need to be the default browser.

5.9.2 Activate SIMCA

After installing SINCA it has to be activated. If you choose to activate later, dile | Help | Activatand follow the
directions.

5.9.3 HTML help
The HTML help file is installed to include interactive and staaidne help.

Open the help ly:
1 Clicking theView helpbutton @'
f Clicking theHelp-button | HeP in one of the dialogs or wizards.
M Pressing E.

Use the Contents, Index, or Search tabs to find what you are looking for.

Note: Using citation marks <"> allows searching of phrases.

Additionally, the Advisor is available to guide you through the analysis. Open it by selectinddvisorcheck box in the
Showgroup on theViewtab. For more, see th@dvisorsubsection in Chapter 13, &iv.

5.9.4 Sartorius Stedim Data Analytics on the Web

Visit the Sartorius Stedim Data Analytics websitenw.umetrics.con) to get the latest news and other inforntian by
clicking File| Helpand thenSartorius Stedim Data Analytics

To find the latest information and solutions to problems, search the Knowledge base. Elief Help | Knowledge baseo
open it.

5.9.5 About SIMCA

To find the version number of SIMCA and current license information, dfité&| Help.
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5.10 Options
Options in SIMCAan be set aBlevels:

1 SIMCA optionsapply to the software. Changes in these options apply to all projempened after the change. For
more about these general options, see ti®iMCA optionsection later in this chapter.

1 Project optionsd set at the project level and are in effect for that projectchall models created after applying
changes. New projectimherit the factory settingsoptions. To make new projects inherit the current project
options settings, clickSave as defaulbn the Project optionspage. For more about the project options, seeeth
Project optionssection later in this chapter.

1 Model optionsd set at the model level and are local to thagrticular model. Some options can only be set in
model options. New models inherit th options from the project level. For more about the model options, see the
Model optionssection in the Workset section in Chaptér Home.

File | Optionsopens theOptionsdialog with the pagesSIMCA optionsProject options Customize ribbonQuick acess
toolbar, Keyboard Theme Painter, andRestore

5.10.1Theme

On theThemepage, a few relevant themes are selectable. SIMCA is the detfaerne.

5.10.2Keyboard shortcuts

You can also customize the shortcut commands used by SIMCA by cliBlegbgoardand make changes.
5.10.3SIMCA options
The options available from SIMCAtions apply to SIMCA and not just the current project.

The sections on the SIMCA options page Aumlit trail, General Skins andPlot. TheGeneraland Plot sections are
described here.

Clicking theResetbutton returns all settings to the factory settings for the SIMCA options page.

Options X
'~
] ) @General options for working with SIMCA
Project options
Customize ribbon = Audit trail
Enable the audit trail for new pr No “
Quick access toolbar
+ General
Keyboard = Skins
Theme Enable Omics skin No
Enable Spect ki N
Bainter nable Spectroscopy skin o
+ Plot
Restore
Skins
Enable or disable skins for SIMCA.
]

Cancel Apply Help

5.10.3.1 General
TheGeneralpage includes default behavior when starting SIMCA, creating a new project, and fitting the model.
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SIMCA options

Project options
Customize ribbon
Quick access toolbar
Keyboard

Theme

Painter

Restore

'-‘-‘-—.._"’n

X
@ General options for working with SIMCA
Audit trail A~
= General
Correlation matrix limit 1000
Open last opened project on startup Yes b
Use workspaces Yes w
Close open project when opening a new project No w
Show Summary of Fit plot while fitting Yes w
Threading Default (currently using...
Ternporary directory ChlUsersiLisaG\AppDat ...
Plugin directory CihUsers\LisaG\AppDat ...

+ Skins v
e e e e o

All check boxes, starting from the top, are described in the table below:

File

Option Description When Default
Correlation matrix ~ Limit in the correlation Increasing from the default allows displaying 1000
limit matrix to avoid slowing the correlations of more variables.
the software down.
Open last opened  Opens the last opened The project you worked with last is often the Yes
project on start- project when opening one you start off with.
up SIMCA. Clear this check box when working with very
large projects, to avoid opening a project
when planning to work with another.
Use workspaces Opens the workspace You want all plots and lists to reappear when  Yes
when opening a project. you reopen a project.
Clear this check box when working with very
large projects as opening the workspace can
be very time consuming.
Close open project  The open project will be When you want only one project open. Yes
when opening a closed and the new Clear this check box if you want the current
new project created one will be the project to remain open. The new project is
only open. then opened in another instance of SIMCA.
Show Summary of ~ When fitting a model, the  Clear the check box if you don't want to see Yes
Fit plot while summary plot is displayed.  the summary plot.
fitting
Threading In SIMCA certain When the computers has several processors or ~ Default
calculations can use several process cores.
multithreading to speed Threading can speed up calculations for large
up the calculations. projects but will have little effect on small to
medium sized projects.
Temporary The path to the When opening SIMCA projects. %tempY/umetrics/SIMCA/15.0
directory Temporary directory,

used by SIMCA to save
temporary files, is
displayed.

Plugin directory

The path to the Plugin
directory, used by SIMCA
to load plugins, is
displayed. Plugins
supported by SIMCA are
spectral filters, import,
and item information.

When loading plugins.

A plugin folder in the
application data folder of the
current user.
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5.10.3.2 Selecting multithreading

In SIMCA certain caltations can use multithreading to speed up the calculations, if it detects that the computer has
several processors or several processor cores. Threading can speed up calculations for large projects but will have little
effect on small to medium sized pjects.

In the Threadingpage opened by clicking the button at the end of the Threading row in @eneralsection on theSIMCA
options page., Threading can be turned on and off and the number of processors to use can be specified.

SIMCA options *
Threading

Use multithreading
(®) Default (currently using multithreading)
() Always use multithreading
(O Mever use multithreading

Maximum number of threads

(®) Default (8 threads)

Ouse l:l threads.

Mote: a higher number of threads than the number of actual processors will make
SIMCA slower,

oK Cancel

5.10.3.2.1 Using multithreading
In the Use multithreadingsection, select one of the following options:

91 Defaultd SIMCA checks if the computer has more than one processor and turns multithreading on if it does. In
parenthesis the status is displayed ésurrently using multithreading®or Icurrently not using multithreading ¥

1 Always use multithreading SIMCA uses multithreading without first checking for number of processors.

1 Never use multithreading SIMCA does not use multithreading.

5.10.3.2.2 Selecting number of threads
In theMaximum number of ireadssection, select one of the following options:

1 Default- SIMCA threads using the number of processors found. That number is displayed in parenthesis.

1 Use x threadsenter the number of threads to useThis option is only viable when you want fewerreads than
available processors to be used.

5.10.3.3 Plot options
ThePlot section on theSIMCA optionpage displays ad holds settings relevant for plots. The settings here define the
defaults and default behavior for the plots.
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Options x
SIMCA options
] ] General options for working with SIMCA
Project options 5
Customize ribbon + Audit trail
+ General
Quick access toolbar )
+ Skins
Keyboard = Plot
Theme Automatically change active model No ~
EWMA i
Painter t)..rpe F|.Iter w
Plot engine Direct2D ~
Restore Remember coloring Yes ~
Remember sizing MNo v
Remember item selection Mo ~
Remember label ID Yes w
Plot labels limit 500

b B Jo g o ot i ff U

In the table the options available undd?lotin the SIMCA optiongpage are described. Each option can be changed by
clicking the current entryand changing it.

Option name Description Default

Automatically change The active model is automatically changed when clicking a plot created from Yes

active model that plot.

EWMA type The EWMA type that will be used in Control Charts, spectral filters and when Filter

transforming with EWMA on the Transformation page in the Plot/List dialog.

Plot engine Switch between GDI+ and Direct 2D. Direct2D when
possible.

Remember coloring Remembers the coloring specified in Tools | Color by or in the Color tab of Yes

the Properties dialog, between plots. That is, after selecting a certain coloring
in one plot, the next plot opened will use the same coloring scheme.

Remember sizing Remembers the sizing specified in Tools | Size by or in the Size tab of the No
Properties dialog, between plots. That is, after selecting a certain sizing in one
plot, the next plot opened will use the same sizing.

Remember item selection ~ Remembers the item selection specified by marking and clicking Hide on the No
Marked items tab, or the Item selection tab of the Properties dialog,
between plots. That is, after making the item selection for one plot, the next
plot opened will use the same item selection.

Remember label ID Remembers the label specified in Tools | Labels or on the Plot labels tab in Yes
the Properties dialog.

Plot labels limit When the number of plot labels in a plot exceeds this number, no labels are 500
displayed.

5.10.4Project options
The Project options apply to the current project. For options also available in Model Options, changes in Project options
apply to future models only.

TheProject optionspage includes the sectiondAudit trail, Batch (for batch projects only)Eit, General Statistical options
and Predictions

ClickingResetreturns all settings to the factory settings for the Project options page.
ClickingSave as defatilsaves the current Project options as global options.

Project optionsand SIMCA optionare accessed by clickinBile | Options.
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Options

SIMCA options

Project options

Customize ribbon

Quick access toolbar

Options for the current project

+ Audit trail
+ Batch
oo Fit

‘ Save as default

Reset

Apply Help

5.10.4.1 Administration of the audit trail
The audit trail can be turned on/off in SIMCA but for the audit trail to be automatically on or off for new projects ibHaes t
turned on/off in SIMCA options before creating the projeEn@ble the audit trail for new projects’eson the SIMCA options
page). To turn the audit trail on the for the current project, use Project options.

An administrator can enable or disable the entire Audit trail page and control the behavior of the Audit Trail, i.e., abways

or off.

As the administrator of the systempatact your sales office for instructions on how to disable user administration of the

audit trail, or search the knowledge base atwvw.umetrics.com

For details about the audit trail, see th&udit Trailsection in Chapted3, View.

Cptions

SIMCA options

Project options
Customize ribbon

Quick access toolbar

X

General options for working with SIMCA

- Audit trail
Enable the audit trail for new projects Mo

General

Clearing or saving the audit trail for a certain project is available by riglitking the Audit trail pane.

5.10.4.2 Batch section
In the Batch section, on the Project options page, there are four options; three pertaining to the creation of batch level
datasets and one that specifies the defti cross validation groups for the batch evolution model, BEM.

il
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Use average batch for missing phaseSreate batch level datasets displaying missing value for missing phases
with the default option 'No'. Select 'Yes' to display average batch values fasinig phases.

Cut long and extrapolate short batchedJse all of the longer batches and display missing after short batches have

finished with the default option 'No'. Select 'Yes' to cut the longest batches and extrapolate short batches using
the last vdue. For projects create in SIMQAand earlier, this option is locked 'Yes'.

Bring secondary variable IDs to batch levetring all secondary variable IDs to the batch level datasets with the

default option 'Yes'.

Group batches in cross validationAssigns all observations belonging to the same batch in the same cross
validation group. See also th€ross validation group examplespic. This option was unavailable in SIMQAand

earlier.
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Options >
SIMCA options &
O —— Cptions for the current project
Customize ribban + Audit trail &

e toob - Batch
Quick access toolbar - Batch level
Keyboard Use average batch for missit No o
Theme Cut long and extrapolate shi Mo e
) Bring secondary variable |Ds Yes w
Painter
- Batch evolution
Restore Group batches in cross valid Yes w v
Cancel Apply Help
5.10.4.3 Fitting options
The options available from th&it page pertain to the fit of the model.
Options X

SIMCA options

Project options
Customize ribbon * Audit trail

. + Batch
Quick access toolbar —
Keyboard Cross validation rounds 7
Theme Max iterations 200
Painter Missing data tolerance for observations (%) 50
- Missing data tolerance for variables (%) 50
Restore Min number of non-median values 3

Cptions for the current project

+ General

All options are described in the table below:

File

Option Description Default
Cross validation Each observation is left out once during the cross validation. The number in Cross 7
rounds validation rounds is the number of groups, that one by one is left out of the

modeling and repredicted during the cross validation.
Max iterations Maximum number of iterations until convergence when fitting the model. 200
Missing data Threshold of missing values for observations in percent. The threshold applies to 50%
tolerance (Obs) both the workset and the predictionset.

The threshold is displayed in the Workset dialog and can be changed there for the

specific model.
Missing data Threshold of missing values for variables in percent. The threshold applies to both 50%
tolerance (Var) the workset and the predictionset.

The threshold is displayed in the Workset dialog and can be changed there for the

specific model.
Min number of non-  Minimum number of values that have to differ from the median. When a variable 3

median values

has fewer values differing from the median than entered in Min number of non-
median values, SIMCA will suggest excluding the variable since it is considered to
lack variance.

5.10.4.4 General section, Project options
Under General the following options can be specified;

1 Cache calculations in memoryby default turnedon and caches calculations to speed up the computations. Turn
off if the project takes too much RAM. The software will then be slower but the memory consumption smaller.
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9 Cache dendrograms in the project filby default turned on and caches dendrograms speed up regeneration of
the dendrogram.

91 Plot labels- default settings for plot properties, see more in ttf&electing plot labelsubsection.

1 Reconstruct wavelets When using the waveldtansform to compress the dataset variable wise (suitable for
spectra such as NIR, or Raman etc.), SIMCA creates a new dataset and you can fit models to the compressed data.
When variables have been compressed, the new variables are linear combinations ofitieal ones. Loading,
coefficients,VIPor any plots displaying variables are difficult to interpret in the wavelet domain. Therefore it is
possible to reconstruct not only the original variables, but also individwalctors such as loadingsoefficients
VIP, etc. This option is by default turned on.

Options *

SIMCA options

) ) Options for the current project
Project options

Customize ribbon + Audit trail
ick toolb - General
Quick sccess toolbar Cache calculations in memory Yes 2
Keyboard Cache dendrograms in the project file Yes -
Theme Variable label: Primary ID[5tart: 1, length: 10]
Plot label Variable title label: Primary ID
Painter ot labels Observation label: Primary ID[Start: 1, length: 10]

Restore Observation title label: Primary 1D

Reconstruct wavelets Yes v

5.10.4.5 Selecting plot labels
The options available from thePlot labelspage pertain to the presentation of labels in the plots.

Praoject options x
Flot labels
Default variable labels Default observation labels
Primary ID w Primary ID w

Mo labels are displayed when there are more than 500 values in the plot. To
change this behavior, change Plot labels limit' in SIMCA options.,

Title variable labels: Title observation labels:
Primary ID ~ Primary ID ~
OK Cancel Help

Select the identifier to be used as variable or observation label on all plots in the current project iSéhect default
variable/observation labelssections.Change the starting position and length as needed.

To display a specific label type in the title of plots, select the identifier in Tite variable/observation label$dox.

These options are also available from tiRropertiesdialog for the individual plds.

5.10.4.6 Predictions presentation
The options available in th@redictionssection pertain to the presentation of theredictions.
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Options X

SIMCA options = ~
Options for the current project

Project options

+ Audit trail
+ General

Customize ribbon

Quick access toolbar

Keyboard E \Predlctlcl-ns
Theme Transform predictions Mo ~
i Scale predictions Mo ~
Painter B o
Trim predictions as the workset Mo ~
Restore

Cancel Apply Help

5.10.4.6.1 Transforming predictions
When the yvariables have been transformed, by default the predictions are back transformed to the original units.

SelectTransform predictionsYesvhen you want to display the predicted Y in the transformed units.

5.10.4.6.2 Scaling predictions
To display the predicted Y in the same unit as the workset, seBezle predictionsYes

5.10.4.6.3 Trimming predictions as the workset
When the workset has been trimmed or Winsorized, the predictionset can be trimmed or Winsorized in the sameenby
selectingTrim predictions as the workset'es

By default the predictionset is not trimmed nor Winsorized.

5.10.4.7 Fitting options
The options avdable from theFit page pertain to the fit of the model.

Options X
SIMCA options
rn:-jEn:t Elﬁms Cptions for the current project
Customize ribbon =/ Statistical options ~
. Confidence level 95% ~
Quick access toolbar - Distance to model
Keyboard Units Mormalized w
Theme Weighted by the modeling power Yes w
) R2 R2 [explained variation] w
Painter
- Residuals Standardized ~
Restore Scaling X-block uv ~
Scaling ¥-block uv R
Significance level 0,05
- Predictions

All options are described in the table below:

Option Description Default
Confidence level on Confidence level used when computing confidence intervals on the parameters. 95%
parameters None, 99%, 95% and 90% are available.

Distance to model - The distance to the model of X or Y, DModX or DModY, can be expressed as an Normalized
Units absolute value or a normalized value i.e., in units of standard deviation of the pooled

RSD of the model.
The default is Normalized in units of standard deviation.

63



SIMCA User Gie

Option Description Default
Distance to model - When computing the distance to the model, SIMCA by default weight the residuals Yes
Weighted by the by the modeling power of the variables. Change this default by changing to
modeling power Weighted by the modeling power No. The distance to the model will then be
computed without weighted residuals.
R2 R2 is displayed in all summary plots but the OPLS/O2PLS Overview plot. R2
Select:

9 R?- explained variation to display the fraction of the Sum of Squares (SS)
explained by the model (default).

9 R%Adjusted - variance to display the fraction of variance explained by the
model, SS adjusted for the degrees of freedom.

Residuals The normal probability plot of residuals is available on the Analyze tab by clicking Standardized
Residuals N-Plot. This plot can be displayed both in original units and in
standardized units. The standardized residuals are the unscaled residuals divided by
their standard deviation.
Select:
9 Raw - original units to display the unscaled residuals.
9 Standardized to display the standardized residuals (default).

Scaling X-block Default scaling for X-block in the default workset. Changes here apply to the x- uv
variables defined as such in the default workset.

Scaling Y-block Default scaling for Y-block in the default workset. Changes here apply to the Y- uv
variables defined as such in the default workset.

Significance level Significance level used to compute the Hotelling's T? ellipse and the critical distance  0.05 (95%)
to the model.

Note: To not display the Hotelling's T2 ellipse or the DCrit line, see the Limits and Line style subsections in Chapter 14, Plot and list
contextual tabs.

5.10.5Customize ribbon

To access the Customize ribbon page, on Fitetab, clickOptions, then clickCustomize ribbon

With the Customize dialog box open you can interactively customize all available toolbars, tabs and menus
1. Select the command in the left box that you want to place.
2. Click the location in the right box whengou would like the command to be shown.
3. ClickAdd.
4. ClickCloseto return to SIMCA.

Note: With this dialog open, all buttons and tabs currently displayed can be dragged to new positions. Buttons can be removed by
pulling them down.

To customize the contenof the Quick Access Toolbar, cliQuick Access Toolbap the left and choose commands to add.
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Options x

SIMCA options
@ Customize the Ribbon

Project options

Choose commands from: Customize the Ribbon:
Quick access toolbar File > Main Tabs >
Keyboard [ Mew - Main Tabs ~
Theme D New batch project Home
7 Open ~| Data
Bainter I save [ Batch
Restore [ Save as Analyze
B [ save as Add >> Predict -
= Print Plot/List
@ Print setup... S Remove View =
D Print preview Developer
Encrypt [ Add-Ins v
a Compact project file ——=
fg Delete project New Tab New Group Rename
=~ Generate report
Recent files Customizations: Reset
* Close &

Import/Export

Cancel Apply Help

5.10.6Selecting progress bar pictures
ThePainterpage in the Options dialog provides the option to display nothingtbe work of a painter during fit of models.
Under Progress bar select yolreferred painter

Painters possible to select are Ando Hiroshige, Vincent van Gogh, William Turner, Diego Rivera and\Rigrsée Renoir.
SelectingRandondisplays the work of lartists in random order. Selectind/oneturns this feature off.

Options X
SIMCA options —Progress bar
Project options Preferred painter: | Ando Hiroshige w
Customize ribban ane
Quick access toolbar Vincent van Gogh
William Turner
Keyboard Diego Rivera
Pierre-Auguste Renoir
Theme <Random =

Tre7=10y

EF A el kb P b
5.10.7Restoring b default

The Restore page in th®@ptionsdialog can be used to restore SIMCA defaults regarding Format plot, Favorites, Windows
positions, and Don't show this agaimessages, by clicking the relevaRestore

Options >

SIMCA options —Format plot
Project options Restore plot settings to the factory default plot settings. Restore
Customize ribbon —Favorites
Quick access toolbar Restore the global favorites. Restore
Keyboard —\Window positions
Theme Restore default layout of dialogs and windaws, Restore
Painter ~Dion't show again messages

Recover the "Don't show this again”™ messages. Restore

Cancel Apply Help

The table describes the available restorimgptions.
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Restore Description Restoring is useful when
Format plot A file defining how all plots look, including fonts, ~ The changes saved in the default plot
colors, plot marks etc. template are no longer desired.
See also the Switching plot formatting
templates subsection in the Layout section in
Chapter 14, Plot and list contextual tabs.
Favorites A pane displaying shortcuts to plots and lists. The original Favorites items are desired.

Windows positions

The positions of dialogs and windows are saved.

A dialog ends up outside the screen, for
instance when working with two screens
and one screen is no longer available.

Don't show again messages
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A Don't show again-message is an information
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6 SIMCA import

6.1 Introduction
When creating a hew project or selecting to import another datagbe SIMCA imporbpens allowing you to import from
file, database or just paste the data in an empty spreadsheet.

The first time you open the SIMCA import, tBpendialog for selecting a file is automatically opened.

The SIMCA import window consists et ribbon, the Quick Access Toolbar at the top, panes andRimeltoolbar.

e 9 - SIMCA Import - [IRIS] - o x
Home | Edit  View > @

p EE EBE E Ep:EE E XN &5 = % 4

Adddasta | Primary Secondary | Primary  Secondary ClassID | (Quantitativel Qualitative Date/Time | K-variable V-varisble | Exclude Clear Apply Finish

variable ID variable ID | observation ID ohservation ID formatting formatting® | import
Variable IDs Observation|Ds Data types Variable roles Exclude Auto-formatting Import
RIS x Variables B X
Primary|D  Class ID 3 4 5 6 A primary D o g
Primary ID Class names - [iSelle] [T SeWil IPelte| WPl e i 2
2 1 Setesa_1E 510 35 14 02 et
3 2 Setosa__1E 49 3 14 02 [X]seLe g
1 3 Setosa 1E | 47 32 13 02 [X]5e. Wi
5 4 Setosa__1E 46 31 15 02 : Le om
6 H Setosa__1E 5| 36 14 02 o
- : ] ) X]Pe Wi
7 [ Setesa__1E 54 39 17 04 =
2 7 Setesa1E 46 34 14 03 2
9 ] Setosa__1E 50 34 15 02 v
Issues n
> Select action
E|
Mo issues
6.2 File

This section describes all features available on thige tabin SIMCA import.
The following commands are availabl&inish import Open workspace Save workspaceOptions, andDiscard and close

ﬁ_l Finish import

M% Openworkspace  Ctrl+0

_E Save workspace  Ctrl+5

'ﬂ Options

>
X

Discard and close

6.2.1 Workspace
In SIMCA import you can open and save worksgmcA workspace consists of one or more data spreadsheets formatted as
specified at save.

A workspace is saved as a .wusp and can be opened by the SIMCA import.
To save a workspace, clidkle| Save workspace
To open a workspace, clidkile| Open works@ace

6.2.2 Options
ClickingFile |Optionsopens the SIMCA Impo@ptionsdialog.
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Options O >
B Undo
On/Off On -
Undo actions 10 e
B Missing value Cancel

Missing value
B Create default workset

Create default workset Yes
B Default directories

Enable different default directories No

Expand/Collapse all

Default

Restore all defaults

Restore info messages

Header What and why Default setting
Undo You can select to turn the Undo memory off to speed up On/Off is On.

spreadsheet actions involving a lot of data. Undo actions is 70.
Missing value See the Missing value representation subsection for details. Missing value is empty.
Create default When creating the SIMCA project a default workset can be Create default workset is Yes.
workset created. When the default workset is not of interest, the creation

of the default workset can be turned off.

Default directories By default the directory where you select a data file to importis  Enable different default directories is No
used for storing the project.
If you store your SIMCA project files in a location different from
where you fetch data for import, select Yes.

6.2.2.1 Missing value representation
Missing valuesire represented by blank or space < >.

You can select another value to also represent missin@ptionsdialog, opened from theFiletab in the SIMCA Import, by
entering it in theMissing valuefield.

Note: -99 is assumed to be a valid value and is therefore automatically changed to -99.0001. If -99 represents missing value, enter -
99.0001 in the Missing value field in Options dialog in the SIMCA import.

For more, see th€onventionssection in ChapteB, Overview of SIMCA.

6.2.3 Discard and close

To close the current spreadsheet in SIMCA import, click the tab cross of that spreatitiib or clickFile | Discard and
close

6.3 Quick Access Toolbar

The standard editing commandbndo and Redoare by default available from the Quick Access Toolbar in the SIMCA
Import. Any button n the SIMCA Import can be added to this toolbar.

For details about how to customize the Quick Access Toolbar etc., see Chdp€auick Access Toolbar.
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019 -¢-F

Find
Customize Quick Access Toolbar
From file
From database
Print
Paste
Cut
Copy
Erase
Select all
v || Undo
v | Redo
More Commands...

Show Below the Ribbon

Minimize the Ribbon

6.4 Home

When the SIMCA Impioopens, thedata to import needs to be specified. Theall identifiers, qualitative varibles, time or
maturity (y-variable for batch projects), andondition variablesmust be identified and specified. Optionally, regular
projects can specify yariables andclassesdefining the default workset.

The available commands differ depending on whether you are importing a regular or batch dataset.

Note: A row, with slash </> as the leftmost character of the leftmost column of that row, is automatically formatted as excluded by
SIMCA.
A column with slash </> as the leftmost character in the top cell, is automatically formatted as excluded by SIMCA.

Home

s EE BE B E B B B X M| H = & &

Adddeta | Primary Secondary | Primary  Secondary ClassID | Quantitative Qualitative Date/Time | X-variable Y-variable | Exclude Clear Apply Finish
varible 1D variable ID | observation ID observation ID . formatting formatting~ | impert
Variable|Ds Observation IDs Data types Variable roles Exclude Auto-formatting Impart

Home

s EE E BEBE E | B B B B X @ @

Add data | Primary Secondary Primary  Batch ID Phase ID UnitID  Secondary | Quantitative Qualitative Date/Time
. variable ID variable ID | observation ID observation ID

X-variable V-variable | Exclude

Batch
condition ~
Variable IDs Observation IDs Datatypes Variable roles Exclude

6.4.1 New spreadsheet
The SIMCA Import supports three types of import:
1 FErom file- Opens a ditbg where you can select the files to import.

9 From database. For more see thmporting data from a databassubsectionlater in this chapter.

9 Blank-enables pasting in an empty spreadsheet. Fdetails, see thdPasting dataset in import wizardubsection
later in this chapter.

Select any type of import by clickingdd data] From file/From database/BlankRepeat until all data you wartb import
are available in SIMCA Import.

Note: To rename the data sheet, double click the tab and enter a new name.
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i

Add data

-

|:| From file

From database
0|

Recent files

[ o L |

Blank

The rightside of the menu list®Rkecent files, see more in thieecent projects and foldersubsecion in Chapter 5, File.

Note: The import type used is the default the next time you import.

6.4.1.1 Import from file

When selecting to import from file, th®pendialog opens. This dialog is a standard dialog box for selecting file type, name
and source addressfahe data file to import.The selected file type in thEiles of typebox is the default file type next time a
file is imported.

Note: Multiple sheets can be imported in separate sheets. The datasets in .usp files can be imported.

In this dialog you canlao select to downsize the dataseéteforereading by selecting th®ownsize imported datacheck
box. For details, see thBownsizing dataset before reading subsectionlater in this chapter.

(S Open

Look in: SIMCA v &

o s

Recent places

This PC
=
a
MNetwork
File name: IRIS.DIF
Files of type: All Files {*.7)

[] Downsize imported data !

6.4.1.1.1 File types supported
In the Files of typdist box, select your file type. SIM@Aports a number of file types. See the table.

Supported filesis the default selectedile type and results in that all files of the supported file types are listed.
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All files (*.%)

Brimrose Files (*.dat)

Brockside Files {"tm; *.pka)
Brookside Ver. 2.6 XML Files " xml)
Brukeer QPLIS File (*7)

Bruker OPUS Intempalated File °7)
CSV Files (*.cav)

DIF Files {* dif)

Excel 57-2003 Workbool: (%)
Excel Workbook ("xdax; *xdsh)
Galactic SPC Files {".spc)

HPLC ChemStation Files (".ch, "uv)
JCAMP-DX Files (" jom; *.x; *jdx)
Lotus 1-2-3 Files (" whks; " wik1)
MODDE Files (".mip; *.dat)

Matlab Files (" mat)

NSAS Files (*.da)

MNetCOF Files (*nc; *.cdf) (MVACDF, ANDI)
SIMCA project file ("usp)

Text Files " tet; ~dat)

Themo SIEVE Files (™ bd)
Unscrambler Files (" uns; ~inp)
Supported files

Note: For JCAMP-DX, NetCDF, Galactic SPC, and Brookside XML files, importing several files from the same folder, and merging
without (exact) matching, is available by marking them and clicking Open.

File type

Description

Brimrose files (.dat)

Brimrose files (*.dat) are created by Brimrose NIR instruments.

Brookside files (*.trn, *.pkg)

Process data files type used in the semiconductor industry.

Brookside Ver 2.6 XML files
(xml)

Process data files type used in the semiconductor industry.

Bruker OPUS file (*.)

OPUS spectral files up to version 5.5, but not 3D data.

Bruker OPUS intrapolated file
(")

OPUS spectral files up to version 5.5, but not 3D data. All spectra are interpolated to the
reference spectra (first).

CSV files (*csv)

Standard delimited text files with extension *.csv.

The separators between observation IDs, variable IDs, and values must be tabs, blanks,
semicolons, or commas. Each new observation must start on a new line, with only one line per
observation.

This file format is useful when the file contains
" the regular Text file import is preferable.

around the values. With csv-files without the

DIF files (*.dif)

The DIF format is a common data interchange format used by software as a way to exchange
data.

Excel 97-2003 Workbook (*.xI*)

Excel files (*xI*) are files written by Microsoft Excel 97 to 2003.

Excel Workbook (*xlIsx, *xIsb)

Excel files (*.xIsx, *xIsb) are files written by Microsoft Excel. All versions, available before the
release of this version of SIMCA, are supported.
Generally import of xlsb is faster.

Galactic SPC files (*spc)

Galactic SPC files (*.spc) are files saved to a standard format in Galactic software.

HPLC ChemStation files (*ch,
*uv)

The *.ch files are Chromatographic/electropherographic signal data files. The file name comprises
the module or detector type, module number and signal or channel identification. For example,
ADC1A.CH, where ADC is the module type, 1 is the module number and A is the signal identifier
and .ch is the chromatographic extension.

The *.uv files are UV spectral data files. The file name comprises the detector type and device
number (only with diode array and fluorescence detector).

JCAMP-DX files (*jem, *.dc,
* jdx)

JCAMP-DX is a Chromatography/Spectroscopy general file format saved with the
extensions *jem, *.dx, and *jdx.
The following files are supported:
T XYDATA, uniformly spaced XY pairs.
1 XYPOINTS
1  PEAKTABLE
SIMCA supports JCAMP-DX V5.0 with multiple pages and multiple data blocks.

71



SIMCA User Gie

File type Description

Lotus 1-2-3 files (*.wks, *wk1) Lotus 1-2-3 version 2.2 and earlier, saved to *.wk1 or *.wks, are supported.

Matlab files (*.mat) MATLAB (*mat) formatted binary files version 5.0 and earlier are supported.

MODDE files (*.mip, *.dat) MODDE files are created by Umetrics MODDE software in the formats *.dat (MODDE 4.0 and
earlier) and *mip (MODDE 5.0 and later).

NetCDF files (*.nc, The NetCDF files are saved with extensions *.nc and *.cdf. MVACDF and ANDI are extensions of

* cd)(MVACDF, ANDI) NetCDF for raw-data files containing multivariate data and chromatography data.

NSAS files (*.da) FOSS spectral file format saved to *.da files with supporting files with extension .cn. NSAS
versions earlier than 2.2 are not supported.

SIMCA project file (*.usp) SIMCA project files are created by SIMCA-P 9.0 and later.

Text files (*.txt, *.dat) Standard delimited text files with extensions *.txt, *.dat.

The separators between observation IDs, variable IDs, and values must be tabs, blanks,
semicolons, or commas. Each new observation must start on a new line, with only one line per
observation.

Thermo SIEVE files (*.txt) SIEVE processed files from Thermo Scientific ion traps and triple quadrupoles.

Unscrambler files (*.uns, *.inp) Unscrambler files are written by the Unscrambler software (*.uns, *.inp).

User defined format SIMCA also supports user written import routines as plugins. For more information about writing
plugins, contact your Umetrics sales office.

6.4.1.1.2 Downsizing dataset before reading it
Reading large datasets may be time consuming. In the case where you plan to downsize the dataset, selecting to downsize
before reading the datasetan reduce the time.

To downsize the dataset before reading it:

1. Inthe Open dialog, select thBownsize imported dataheck box, select the file, and then cli@pen
Downsize imported data

2. In the Downsize dialog:
1 IntheStart after xx rowsield, enter the last row to read Here downsizing.
1 Enter the downsizing interval in thKeep every xx rows

3. ClickOKwhen done.

Downsize “

Enter the row after which to start downsizing and the
interval between the rows to keep.

Start after rows
Keepevery |2 rows

Downsizing is also available after opening the file in SIMCA Import. For more, sd@othiesizing thedatasetsubsection
later in this chapter.

6.4.1.1.3 Import of several datasets
When importing an Excdile with several sheets you can select how to import them;

I As separat sheets, as they were in Excel.
I Merged above and below matching only on column index.

1 Merged side by side matching only on row index.
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Select Excel Worksheet

An Excel workbook consists of multiple worksheets. Please select the worksheets
you want to import.

(®) Separate sheets

_IMerge above and below, matched on column indesx
(") Merge side by side, matched on row index

Worksheet

Process data
Batch conditions

When importing SIMCA project files, all files can be imported as separate sheets.

Note: To rename the data sheet, double click the tab and enter a new name.

6.4.1.2 Importing data from a database
To be able to use the database import utility in SIMCA, a data source and an interface to the data soeamyaleeds to
be in place.

There are three main interface types supported:
i ODBC (Microsoft)
i OPC (OPC Foundation)
1 SimApk.

The SimApi is the API (Application Program Interface) connection that SibfiAe needs to be able to connect to data
sources. Foinstance OSlIsoft Pl and Siemens SIPAT have support for the SimApi interfaces.

The database import supports several extraction methods:
1 Continuous-from a start time to an end time.
9 Batch-batches that exists in the system during a time interval.
1 Relatioral/- a complete table in an ODBC data source.
1 SQL-an SQL query through the ODBC driver from the database vendor.

In table 1, the different possible import combinations are shown.

Table1: Different combinations of data connections and retrieval types supported.

Continuous Batch Relational SQL
0DBC X X X X
OPC X
SimApi X X

Since the configuration of some of these different combinations can be rather cumbersome, a SIMCA DataBase Settings file
(*.sdbs) can store most parts of the configuration

For more information about the database settings file, see tBBMICA Database Settings filabsection later in this section.

6.4.1.2.1 Setup data soures
On theSetup Data Sourcepage, the type of importRelational Continuous orBatch) needs to be specified before clicking
Add new data sourcéo add a newdata source connection.

73



SIMCA User Gie

Database Import Wizard - Setup Data Sources >

Recent files Create new configuration

Select how you want to get data

O] PR

Relational Continuous

Data connections

‘ E{. Add new data source ‘

T e

Data sources connection information is stored in the registry. There taree types of connections possible:

1 ODBC
T OPC
1 SimApi

Unavailable connections appear in gray.

6.4.1.2.2 ODBG Add New Data Source
To create an ODBC connection:

1. ClickAdd newin the Setup Data Sourcegage.
2. In the Add new data sourcelialog, select ODBC i@onnection typebox.

3. Select the data source nam@SN) that you have set up in the Windows ODBC Data Source Administrator
application.

Note: Configuration of ODBC sources are driver specific, but can for instance contain log in information and server information.

Connection type:
[y

Mame Driver

superoffice7 SGL Server Mative Client 11.0
S0Travel SGL Server Mative Client 11.0
Sartorius2 SQL Server

QDBC SPC Test SQL Server MNative Client 11.0

APDC D Tt O Cmrsime Blmbivim himmd 44 0

£

Configure... Test data source...

6.4.1.2.3 OPGC Add New Data Source
To create an OPC connection:
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1. ClickAdd newin the Setup Data Sourcegage.
2. IntheAdd new data sourcelialog, select OPC in theonnection typebox.
3. Browse to the network computer to connect to.
4. Expand the network nde to view all available servers on that computer. OPC servers with the historical data
interface (HDA) are selectable.
i Add new data source

Connection type:

OPC W

#3 Local host
+ 54 Local network
= é, servumvma3

| ) osLHDA.1
| ) osLDa.1
OPC server:| servumvm’3 Search
Test data source... CK Cancel

6.4.1.2.4 SimApi- Add New Data Source
To create a SimApi connection:

1. ClickAdd new datasourcén the Create newconfiguration page.
2. In the Add new datasourcelialog, select SimApi in th€onnection typebox.

3. Browse for the SimApi DLL file.

Note: The configuration is specific to each SimApi.

[ Add new data source

Connection type:

SimApi W

Configure Test data source oK Cancel

6.4.1.2.5 Configure Data Soue

In the Configure Data Sourcpage, of theDatabase Import Wizardall data source connections are set up and necessary
tag (variable) definitions are specified. Ti@&urrent configurationswvindow to the right (see figure) will help and guide you
through the configuration of the data source.

The following tags can be specified:
1 Sampling interval
i Timestamp

I Process node
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9 Batch node
1 BatchID

I Batch Start
9 Batch Stop

The exclamation mark on th®ata Sourcéacon indicates that the configuration is incomplete. the red text to the right we
can see that the Sampling interval to import data with been default setltminute, and that Batch and Process nodes are
not set yet.

Database Import Wizard - Configure Data Source >

Select data source Setup 1Ds Selectvariables Selecttime period Summary
Configure data source Current configurations

Frnter fiter text here Data source; DBMaker (Cct 12 2017

Mame Alias ~ 10:37:05)

Batch Export Selected

e DBMz_ike_r (Oct12 2017 10:37:05) Batch Mode: Not set.

Bl sampling interval: Process Node: Not set.

B essonuo 121 T

+ 3

™" Node type: Excluded node Mode: BakersYeastControlBad

S g e o ESZZTE e ¢

I To change the sampling interval from the default, click t8&ampling intervallink. In the Set sampling interval
dialog, enter the sampling interval to read data for the marked datasource.
1 The batch and process nodes are specified by clickingBxeluded noddink for the respective node and clicking
the relevant node type.
1 For the node spefied as process node, the Batch ID has to be specified. This is done bydligking the Batch ID
and clickingSet As Batch ID
e parersyYeastLontrolbad- patc niNocae
Default Sampling Interval: 00:01:00
= BakersYeastControlBad (12t Mode: BakersYeastControlBad

= Mode type: Process node

m Set As Batch D
? *

| ?l— 4 Temp

-

BatchlD Tag: BatchID
Start Tag: N/A
Stop Tag: N/A
Time Stamp Tag: N/A

Figure A displays a SimApi that is set up for Batch import with one process rt2)@fid one batch node®)

Figure A. The Configure Data Source dialog for a batch import.

i

Sampling interval:

BakersYeastControlBad (12
Mode type: Process node

I

ntrolBad-Batc

¥

< Batch ID

Database Import Wizard - Configure Data Source *
Select data source Setup IDs Selectvariables Selecttime period Summary
Configure data source Current configurations
Enter fiter text here Data source: DBMaker (Qct 12 2017
Mame Alias ~ 10:37:05)
Batch Export Selected
. DEMaker (Oct 12 2017 10:37:05) Eatch Mode:

BakersYeastControlBad-BatchMode

Default Sampling Interval: 00:01:00
Node: BakersYeastControlBad-BatchMode

BatchID Tag: N/A

Start Tag: b

Stop Tag: N/A

Time Stamp Tag: N/A

,>k % Start Time —
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6.4.1.2.6 Select tags to import

The tags, or variables, that will be imported are selected on Se&lect Tags to Imporpage. Also, the user has the
possibility to set aliases on the tag names, or add a data filter witbcedition/logical expression on the tagthat will be
imported.

In this page, SQL queries can be entered by adding a SQL query folder. SQL (Structured urrgde) is a programming
language to manage data in a database, however in SIMCA import we open the database as read only, which means that no
alterations of the database will be introduced in the original database.

In figure C, the tag for the batch idéfier can be recognized by its icon. The upper ncéBakersYeast.Acontains a number
of tags and is a process node and the lower node with a similar name, also contains a number of tags and is a batch node.

Figure C. The Select Tags to Import page.

Database Import Wizard - Select Tags to Import *
Select datasource Setup IDs Selectvariables Selecttime period Summary
® .

Available tags Selected tags for import
MName Alias ~

Drag and drop tags to import here

| ¥~ DBMaker (Oct 12 2017 10:37:05)

= BakersYeastControlBad (12...

? % BatchlD MyAlias

? -+ 4 Ethanol

T % Temp -
? - < Molasses

T 4 NH3 BatchAm...

P L 4 Time(Hrs) N o
= BakersYeastControlBad-Ba...
7 | 4% BatchID

? L < Start Time
P L Ston Timnme

< Back Cancel Help

The text filter, at the top of the dialog on the Available tags side, searches in node names, in tag names and in aliases.

In figure D, we see the result after the word "Batch" was used to filter the available tags. The tooltip for the tags contain
node information.

Figure D. The Select Tags to Import page after adding tags to import and with the text filter for "Batch".

Database Import Wizard - Select Tags to Import >
Select datasource Setup 1Ds Selectvariables Selecttime period Summary
[ T @

Available tags Selected tags for import
batch
MName Alias [=-[7] BakersyeastControlBad e

“p BatchID
I ‘:’ DBMaker (Oct 12 2017 10:37:05) & NH3
= BakersYeastControlBad (12 ta... ¢ BatchID
-
? | % BatchlD Myhlias
7L NH3 BatchAmo...

= BakersYeastControlBad-Batc...
‘7L 4 BatchID
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6.4.1.2.7 Data filters

When adding a data filter, you have to specify a filter name, the logicatesgion for filtering and optionally a sampling
interval. The data imported according to the filter are added to the SIMCA import in a new sheet named as the filter.

If the Remove filtered tagsheck box is cleared, all data will be imported from the dats® and a new variable specifying
which data, among these data, that satisfy the filter.

When specifying the filter, each tag is referred to using the number in the dialog, not the name. When ddidiled, the
tag number ends up in th&ilter expressiorfield.

In the example in figure e, the filter selects data where the level of MOLASSES is4h&®WMote also that time interval for
this variable is different from the default.

Figure E: The Add or edit a data filter dialog.

B Add or edit a data filter 4
Varia... MName Alias  Node | Filter name:
filter name | Remove filtered tags
= Filter expression of tags to indude in the result:
1 BatchlD BakersYeas.., [4]=4.75
2 Ethanol BakersYeas...
3 Temp BakersYeas...
-
Sampling interval:
5 MH3 BakersYeas... |UD:IJU:DS s
] Air BakersYeas...
7 Level BakersYeas... )
Filters
g pH Bakers¥eas... Sample: Variable nr 4 has to be lower or egual
9 Temp_5P BakersYeas... than 2.75 and variable nr 2 has to be equal to A’
10 Air_SP BakersYeas...
1 Time (Days) BakersYeas... [4] <= 275 AND [2] == "A’
12 Time (Hrs) BakersYeas... Avallable operators:
13 Batch ID BakersYeas... Arithmetic: + - =/ *
14 Start Time BakersYeas... Logical: And Or Mot
13 Stop Time BakersYeas... Comparative: !i BArm=as )
5 o oo, || LBoperr g ounied hewg unbers
| Enter filter text here | of tag name.

After the filter has beemdded, it is applied to all tags in the Selected tags for import list. The added tags specify which data
to extract using the filter.

6.4.1.2.8  Select observation interval
When the data import type i€ontinuousor Batch the time interval for which to import observations and batches can be
selected in theSelect Observation Intervagbage.

The selectedStart and Endtimes specify the time interval:
I The observations are imported for in th€ontinuouscase.

1 The batches are displayed for in thBafchcase. Among the displayed batches, you can select to include all
(default) or some by clearing the relevant check boxes.

Clicking the padlock locks the time interval so that changing either of 8tart or Endtimes automatically changes the
other keeping the time interval constant. Clicking the arrow moves the date and timEndto Start. This means that by
clicking the padlock you can specify a new time interval, spanning the same time and starting where thiatewstal
ended, by just clicking the arrow.

In the example below there are several batches between the start and the end time and all are currently selected for
import.

If too many batches are listed, clear tt&elect all batchesheck box and then seled¢he batches to import.
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Database Import Wizard - Select Observation Interval >
Select datasource Setup IDs Selectvariables Selecttime period Summary
® & <

Select time span for import
Start Select all batches
EEw0z G- |[moaxn B e RS

= DataSeurce: DEMaker (Oct 12 2017 10:37:...
@' M Ba_2017-10-27 13:56:00
End M Aa_2017-10-27 14:00:12

w70z G- |[worn 2@

6.4.1.2.9 Summary page

SIMCA import

The last page in the database import wizard, t&&immarypage, provides information about the import. On tH@ummary
page you can save all configurations made into a nevegisting settings file by clickin§ave settings to filand entering

the file name for the settings file.

The example below shows thBummarypage for abatchimport. No settings file was selected.

Database Import Wizard - Summary *
Select datasource Setup 1Ds Selectvariables Selecttime period Summary
& & & &

Batch import
Export created at
Result Dataset Information
Start Import
End Import
Number of sheets 1

DBMaker (Oct 12 2017 10:3

SimApi

Mumber of tags
Number of batches

| Save settings to file |

| < Back |I Finish || Cancel

| | Help |

6.4.1.2.10 SIMCA Data Base Settings file
The *.sdbs file will store the following settings:

9 Data Source Configurations
1 Aliases

1 Filter information
i Tags

1 Folders

T SQL queries

Settings not stored in the settings file, but in the registry of the local machine are:

i Data sources.
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9 Start and stop time in theSelect observation intervapage (if applicable).

1 Recent SIMCA database settings files.

Note: Batches found and/or selected in the Select observation interval page are not stored anywhere.

6.4.1.2.11 Compatibility tested
The database import has been tested at Umetrics using the data source connectors listed in this subsection.

6.4.1.2.11.1 ODBC Drivers Compatibility
The following ODBC drivers have been tested:

1 SOQL Serves.01

I PostgreSQL ANSIO

f  MySQL ODBC Drivern

T Microsoft Excel/Access Driv&e.0

1 Aegis ODBC Driver

6.4.1.2.11.2 OPC Compatibility
The SIMCA import can only read data through the HDA 1.1 interface of the OPC Foundation specifications. To see the
compatibility of each server, please visit theRC Foundation web page (www.opcfoundation.org).

6.4.1.2.11.3 SimApi Compatibility
The following SimApk have been tested:

1 OPC SimAg@i

1 OPC/ODBC SimAbi

1 PISimAp2

 ODBC SimAgi
6.4.1.3 Pasting dataset in SIMCA Import
To paste data in the SIMCA import:

1. ClickAdd data| Blank If a dialog is opened when the SIMCA import is opened, @iakcelto exit the dialog but
not the import.

2. Inthe spreadsheet that opens, paste theth to import.

Note: In the empty spreadsheet you can type new values using the keyboard.

Hint: Remember to give your dataset a name. The default dataset name is Untitled.

6.4.1.4 Importing another dataset
To import another dataset in SIMCA Import, clidkld dataand the warranted type, or click the +tab.
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Home Edit View

Add data Primary Secondary Prirnary Secol
variable ID variable ID | observation |D jobsen
Variable |Ds Observation

Data x [
E= g Fromfile

1 JMi | From database /Batchl
2 1 Blank eat.72 A17AC
3 I= - ~Heat.72 A1TA
4 3 BO_ReactorM3_Heat.72 A1TA
3 4 BO_ReactorM3_Heat.72

6 BO_Reactorf3_Heat.72

7

For details about how to continue, see thdew spreadsheesubsectionearlier in this chapter or thédomesection later in
this chapter.

To merge with a dataset already open in SIMCA import, seeMbeging spreadsheetsubsectionlater in this chapter.

6.4.2 Specifying identifiers

Primary variable and observation identifiers (IDs) are used by SIMCA for the following tasks:

1. To keep track of variables and observations.

2. Variable and observation IDare displayed in plots and lists.

3. TheFindfunction in the Worksetdialog cansearch in the identifiers.

4. In theObservationspage of theWorksetdialog the identifiers can be used to set classes.
5

For batch projects to define batch and optionally phase &% phase iteration IDs. See also thlaw to specify
identifiers subsection next.

o

For batch projects Unit IDs can be specified facilitating the SIM@Hkne configuration.

7. Class IDs can also bpexified resulting in classes in théefault workset For more, see th€lass ID specification
subsection later in this chapter.

Note: IDs in plots are by default displayed using the first 10 characters.

Note: SIMCA is case insensitive.

6.4.2.1 How to specify identifiers

In the import spreadsheet the primary and secondaidentifiers, and the batch and phase identifiers, can all be specified
after marking the relevant rows or columns. Batch ID, Phase IDs, and Phase iteration IDs can only be specified in batch
datasets.

1. Mark rows and click the relevant Identifier in theiable IDs group.

2. Batch: Mark variables (columns) and click the relevant batch specific Identifier in the Observation IDs @atgby
ID, Phase IDUnit ID. Note that with Phase iterations present in the data, these are specified by clickingtiase
ID| Phase iteration ID

3. Regular: Mark row(s) and click the relevant identifier in the Observation IDs group.

For details, se&/ariable and observation ID descriptipflass ID specificatioand Batch and Phase ID specification

Note: Leading zeros are included in identifiers. That is, while the number '001" is imported as '1" when specified as quantitative
variable, it is imported as '001" when specified as identifier or qualitative variable.
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Note: If no row is specified as primary variable ID, SIMCA automatically creates a primary variable ID as Var_1, Var_2, etc.,, when

clicking Finish.

Note: If no column is specified as primary observation ID, SIMCA automatically creates a primary observation ID as 1, 2, 3, etc,, when

clicking Finish.

6.4.2.2 Variableand observation ID description
The identifiers, available in SIMCA, are described in the table. Variable IDs are found in rows and observation IDs in
columns. ID is short for identifier.

ID

Description

Default

Primary variable 1D

The primary variable ID is required and needs to be
unique.
The primary variable ID row is colored dark green.

The first row with unique entries is
automatically specified as the primary
variable ID.

Secondary variable ID

Secondary variable identifiers are optional and colored in
light green.

No secondary variable IDs are
automatically specified.

Primary observation ID

The primary observation ID is required and needs to be
unique.

The primary observation ID column is colored dark yellow.

The first column with unique entries is
automatically specified as the primary
observation ID.

Secondary observation
ID

Secondary observation identifiers are optional and
colored yellow.

The second column is automatically
specified as secondary observation IDs
when the first column is numerical and
the second text.

Class ID Specifying the Class ID at import defines classes in the No class identifiers are automatically
default workset. specified.
Only one column can be defined as Class ID.

Class ID is only available for regular projects.

Batch ID When the dataset is a batch evolution dataset, batch When there is a column named 'Batch D'
identifier has to be specified. These specify the start and it is automatically specified as batch ID.
end of batches.

Batch IDs are colored orange.
Batch IDs are found in columns and there can only be
one column per dataset defined as Batch ID.
Batch IDs need to be contiguous within each phase and
phase iteration.
Phase ID For batch processes with several process steps or phasesa ~ When there is a column named 'Phase ID'

Phase ID has to be specified for SIMCA to know which
observations in one batch that belong to which phase.
Phase IDs specify which phase and observation belongs
to.

Phase IDs are colored light yellow.

Phase IDs are found in columns and there can only be
one column per dataset defined as Phase ID.

Phase IDs need to be contiguous within a batch. The
phase is considered to start at the first occurrence of a
specific Phase ID and end at the last contiguous
occurrence of that specific Phase ID within a batch.

it is automatically specified as batch and
phase ID.

Phase iteration ID
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The Phase Iteration ID allows for modelling of processes

where one phase appears several times in the same batch.

This happens for instance if a batch is split into smaller
units for one or more process steps, or if a phase has to
be restarted.

Phase Iteration IDs specify the start and end of each
iteration of one phase.

When there is a column named
'PhaselterationID" it is automatically
specified as Phase iteration ID.



ID Description Default

SIMCA import

Phase Iteration IDs are colored light yellow.

Phase Iteration IDs are found in columns and there can
only be one column per dataset defined as Phase iteration
ID.

Phase iteration IDs need to be contiguous within each
combination of batch and phase. The phase iteration is
considered to start at the first occurrence of a specific
Phase iteration ID and end at the last contiguous
occurrence of that specific Phase iteration ID within each
combination of batch and phase.

Split Splitting the contents of a column, or splitting out a For more, see the Split column topic.

number of characters, is available in the Batch ID and
Phase ID menus as: Batch ID | Split column into Batch
and Phase ID, Batch ID | Split column into Batch ID
and Phase ID | Split column into Phase ID.

UnitID For batch processes it is optional to define a column as When there is a column named 'UnitID" it
Unit ID. There can only be one Unit ID per dataset. is automatically specified as Unit ID.

The Unit ID is a Secondary ID type column which can be
used for coloring plots and define groups of batches to
investigate.

Defining a Unit ID will assist the SIMCA-online
configuration of the SIMCA project since the SIMCA-
online project configuration reads the Unit ID and which
models that originate from which units.

6.4.2.3 Class ID specification

Specifying the Class ID at import defines classes in the default workset. Specifying cliasdbe default workset can also
be done in Dataset Properties after import. Only one column can be defined as Class ID and Class ID is only available for

regular projects.
Specify class ID by marking a column and clickidligss 1Dn the Observation IDsrgup.
If you want to specify only a part as class ID;

1. mark the column and cliciClass ID | Split column and set as Class ID

E & =

Prirmary Secondary |Class|D
observation ID observation 1D -

Observation |Ds E Class ID
E-ﬂ Split column and set as Class 1D

2. IntheSplitIDdialog, enter the start and length of the characters specifying the classes, or €Klo use the

entire string. Length-1' denotes 'until the end of the string’

Split ID Ex

Select how to split the column. Length -1 denotes ‘until the end of
the string'.

Identifier is located at position: length: | -1

Sample:

6.4.2.3.1 Class pane
After specifying a Class ID, tiasspane is updated accordingly

83



SIMCA User Gie

Use the Class pane Rename Merge Delete and switch the order of the classes or excluding variables in certain classes.
For more about these actions, see tiBatch & Phase pane phase pambsection later in this chapter.

Note: Deleting classes here will omit them in the import while excluding variables only exclude them in the default workset.

Class 1 x

=IE v X 44>,

Mame Size Comment
Classes 3

+| Setosa__ 1E 25 Aincluded variables.

+ Versicolor1C 25 Aincluded variables.

i+ Virginica_14 25 4 included variables.

|— Se_Le

|_ Se Wi

|— Pe Le

|_ Pe_Wi

Note: When marking classes, the marking may be somewhat difficult to see but is there.

6.4.2.4 Batch andPhase ID specification
To pecify the batch and phase IDs, mark the column and cBza¢ch IDor Phase ID

E EHEE E E BEEE E

Primary  |Bateh ID| Phase ID UnitID  Secondary Primary  Batch ID [Phase ID| Unit ID  Secondary
observation D - . observation ID ohservation 1D . - observation 1D
Batch ID Obi & PhaselD
3] split column and set as Batch and Phase ID Phase iteration 1D
Eﬂ Split column and set as Batch 1D Eﬂ Split column and set as Phase ID

For the more advanced splitting of columns, or spec#tion of Phase iteration ID, click the arrow and select from the Batch
ID or Phase ID columns. The dialog opened when clicking Split column and set as Batch and Phase ID is show here and
allows you to specify the position of the IDs by entering start cdeter position and length.

Split Column H

Select how to split the column. To only create one column, set the length
of column 2 to 0. Length -1 denotes 'until the end of the string'.

Column 1is located at position: 1 length: | 2

Sample: thip

Name of column 2 | PhaseID

Column 2 is located at position: | 3 length: | -1

Sample: 012

If the Batch or Phase IDs span several columns, derge columron the Edittab to concatenate them.

Specifying a Batch ID updates the content of tBatch & Phas@ane. This pane is parted in two when Phase IDs have been
specified; a phase part and a batch part.

Note: Leading zeros are included in identifiers. That is, while the number '001" is imported as '1' when specified as quantitative
variable, it is imported as '001" when specified as identifier or qualitative variable.
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6.4.2.4.1 Downsizing using conditional exclude
When the file is large and contains many batches, conditional exelgdn be used to downsize the number of batches.

Conditional exclude is available from the Batch & Phase pane by clickiagditional excludeon the toolbar.

=iEv <Mt &5 E,

There are 2 types of conditional exclude available:
Conditional exclude type Action by the usein the dialog
Excluding all batches, all phases, Conditional Exclude u

or the selected phase in each
batch with less than [ more than (®) Exclude |all batches w | with |less than 3 | observations

the user entered number of
observations.

Apply Cancel

1. Select the first Exclude option.

2. Select all batches, all phases, or one of the phases.

3. Select with less than or more than.

4. Enter the number of observations that defines the limit.
Excluding a user entered Toriffersl Bz u
percentage of all batches at
random [ the longest | the (OExdude all batches with |ess than 3 observations

shortest [ ordered.
(@) Exclude | 10 % of the batches

at random W

at random

the longest

ndo |: the shortest
= ordered

Bpply Cancel

1. Select the second Exclude option.

2. Enter the percentage to use in the field.

3. Select how to delete the entered percentage of batches by clicking at random/the
longest/the shortest or ordered.

6.4.3 Specifying data properties
For a regular project (notbatch), with no qualitative variables, it is necessary to include all variables {sem as x) but not
necessary to specify-yariables. Specifyingyariables defines the default workset.

With batch data, the x variable, y variables (time or maturity), and variables pertaining to the whole batch, phase or phase
iteration, such conditims, X or Y (quality of the batch) all need to be specified in the SIMCA Import.

6.4.3.1 All about specifying data
The table lists thevariable typesavailable in the SIMCA Import, their description, the objective with specifying the type of
variable, and the spredsheet coloring after specification.

Specifying variable types is done as follows:

1. Mark the columns.

2. Click the relevant button in th&/ariable typegyroup:
1 Quantitative
T Qualitative
1 Date/Time
1 Conditions- requires that the column is alsQuantitative or Quditative and is available when importing
batch data only.

1 Xvariables
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I Y variables

Note: All data columns have to be specified as X variables or Y variables in addition to Quantitative/Qualitative or Date[Time.

Button Description and objective Coloring

Quantitative Continuous variables. The variable is colored white.
Imports a quantitative variable.

Qualitative Discrete variables that are split into dummy variables during ~ The variable is colored turquoise.
the calculations.
Imports a qualitative variable.

Date/Time variable Specifies the selected variables according to the specified The variable is colored orange.
time format.
For more, see the Specifying the Date/Time variable section
later in this chapter.
Date/time variables can be displayed on the x-axis showing
time in the specified format.

Batch conditions Batch condition variables can be imported with the batch The variable is colored light grey.
evolution dataset or as a separate dataset arranged as a
batch level dataset.
Makes batch conditions available for modeling in batch level
models.

Phase conditions Phase condition variables can be imported with the batch The variable is colored light grey.
evolution dataset or as a separate dataset arranged as a
batch level dataset.
Makes phase conditions available for modeling in batch level
models.

Phase iteration conditions Phase iteration condition variables can be imported with the  The variable is colored light grey.
batch evolution dataset or as a separate dataset arranged as
batch level datasets, one per phase.
Makes phase iteration conditions available for modeling in
batch level models.

X variable All numerical variables, except the first column, are by The variable is colored white.
default assumed to be x-variables.
The x-variables are the explanatory variables.
Includes the variable in the import.

Y variable Defines the default workset. The variable is colored light
The y-variables are the predictor variables. brown.

6.4.3.2 Formatting variable as Date/Time
A variable specified aBate/Timeat import can be used:

1 As avariable in the model. The date and time variabléhisn transformed into a regular value (float).

1 As xaxis in plots. Thdate/Timevariable is by default displayed in line plots, for instance the score line plot and
DModX.

I Todynamically lagvariables in the workset.

6.4.3.2.1  Specifying theDate/Timevariable
The auto formatting tries to recognize date/time variables and specify them as such. If the variable isynbefault
specified as date/time, follow the steps in the table:
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Step Description lllustration
1. Select the variable in the spreadsheet by clicking its =
P e
column number.
With more than one variable in the same format, Quantitative Cualitative Date/Time | [K-vanable Y-variable
mark them all. Data types Variable roles
8 9 10 1 12
¢ 02 Timestamp Pressure Transfer  Temy
! 0 05-02-17 11:39:37] 147.374| 53903 | 27.772¢
0 09-02-17 11:40:07 | 147.381 | 5.41294 | 27.762¢
; 0 09-02-17 11:40:37 | 147.387 | 5.43557 | 27.752¢
2. Specify the variable type by clicking Date[Time. If 2 B =
. . . L 1 A H X Y
the variable is specified as X it is by default excluded
from the default WOI’kSEt, if specified as Y’ itis CQuantitative Qualitative [DatefTime = A-vanable Y-variable
default included. Data types Variable roles
8 Date/Time 10 11 12
b 02 Timestamp Pressure Transfer  Temy
] 0 147,374 5,3903 27,772
] 0 09-02-17 11:40:07 147,381 | 541284 | 27,762¢
3. If SIMCA cannot find an appropriate date/time Specify Date Format w
format, the Specify Date Format dialog opens
i it ie di Spedfy date format to use when parsing the
allowing you to specify it is dlsplayed. . . e ek
Enter the format for the date/time variable and click
oK. Date:  09-02-17 11:33:37
Click Show details to view the terminology, also Format: | yyyy-MM-dd HHzmm:ss v
displayed in the Date[Time formatting terminology
subsection later in this section. Show Details >
Cancel
4 If SIMCA can guess the date/time format, or after Specify Date/Time ¢
specifying it in step 3 and clicking OK, the Specify
Date/Time dialog opens. Parsing format for the Date,Time column:
In this dialog the parsing format for reading the vyyy-MM-dd HH:mm:ss |
data, the format for storage and the display format
are selected Storing unitpredsion for the Date/Time variable:
Worth noticing here is that: Hour (max 114 years) v
I The parsing format defines how the data is
parsed‘ Displayed format for the Date/Time in SIMCA:
9 The storing unit defines the unit used in ['yyyy-dd Hrmmss
plots with this time variable on the x-axis
and the unit when defining subgroups Show details > >
based on this variable in control charts.
. . . oK Cancel
Selecting to store the variable in seconds
results in a warning when the time range is
larger than 11 days. This does not affect
how the data is imported, it's just a
warning that is displayed depending on the
storing unit selected.
9 Display format is the only setting here that
can be edited after import, in Dataset
Properties.
5 Clicking OK saves the format to use for parsing the

variable.

For reformatting after importing the dataset, see tHeate/Time configuration in dataseproperties subsection in Chapter

8, Data.
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6.4.3.2.2 Date/Time formatting terminology
The following format details are available when clickir@8how details

Format Description Example
yyyy Year using four digits. 2005

vy Year using two digits. 05, 10
MMM Month using three letters. Aug

MM Month using two digits. 08, 10

M Month without leading 0. 8,10
ddd Day of week using three letters. Mon

dd Day in month using two digits. 05, 10

d Day in month without leading 0. 510

HH Hour representing 24 hour day. 08, 10

H Hour representing 24 hour day, no leading 0. 8,10

hh Hour representing 12 hour day. 01,10

h Hour representing 12 hour day, no leading 0. 1,10

mm Minutes using 2 digits. 01,45

ss Seconds using 2 digits. 01,45

fff Fractional seconds using 3 digits (milliseconds). 111

tt AM/PM AM or PM

6.4.3.3 Specifying time or maturity
Batch evolution models, BEM, require avgriable, time or maturity. Neglecting to specifying awariable results in that

$Time, automatically created by SIMCA, is used as y. $THmaative local batch or phase time (i.e. the time restarts at the
beginning of each batch and phase) with a sampling interval of 1.

6.4.3.4 Importing batch and phase conditions

When importing a dataset in a batch project and each batch only has one row, the data are assumed to be batch
conditions. If some of the aaditions variables are phase conditions, they need to be specified as suchBsgeh and Phase
ID specification When there is one row per batch, phase and phase iteration, the variables irdiitaset should be
specified as phase iteration conditions. When importing phase iteration condition variables, the primary observation IDs
are created to include batch ID, phase ID, and phase iteration ID and the phase iteration condition datasets ate sply
hold data for one phase each.

To import initial and final conditions, in SIMCA naméeich conditions phase conditionsand phase iteration conditions
after the batch project has been created, cli@ata| Import dataset After import the newdataset can be selected in the
Worksetdialog when theCreate a batch level modelheck box is selected.

Note: Beware of how you name your batch condition variables to not confuse them with the score names generated from the BEM.
That is, do not use names such as t(1)_2_20.

6.4.4 Excluding/including rows or columns
To exclude or include a column or row in the import wizard spreadsheet: mark it and Eiaiude or Include.

Excluded rows and columns are colored gray.

o L

Exclude Include

Exclude
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6.4.5 Apply formatting

Formatting specified for a file previously imported can be applied to the current spreadsheet by cliokpply formatting
and selecting the spreadsheet name. The files listed are those with matching variaidecdservation IDs.

To auto format (auto color) the datasetlick Apply formatting JAuto format
Clear formatting by clicking th€lear formattingbutton in the same group.

The formatting features are available in tHeormatting group on theEdittab.

Note: A row, with slash </> as the leftmost character of the leftmost column of that row, is automatically marked as excluded by
SIMCA. A column with slash </> as the leftmost character in the top cell is automatically marked as excluded by SIMCA.

6.4.6 Finish andcreate project
After opening all datasets in the SIMCA import, clKikish importto create the SIMCA project.

e
=

Finish
import

In the dialog, select destination and enter project name.

6.5 Edit

On theEdittab editing commands are gathered in the groupSlipboard, Rows &olumns, Merge andEditing. This section
describes the features available in these groups with the exception of the Clipboard group which holds the standard
commandsPaste Cut, andCopy.

6.5.1 Rows and columns

The standard editing commandinsert (with Insert rows Insert index Shift etc.) andDelete(with Clear, Entire rows Entire
columnsetc.) are available in thRows & columngroup on theEdittab.

Additionally Transposeand Downsize described next in this section, are available.

7 | B O

Insert Delete | Transpose Downsize
-

-

ROWS &l Colu

6.5.1.1 Transpose
To transpose the dataset, on thEdittab, in theRows & columngroup, clickTranspose

Transposing the dataset removes all formatting.

B

Transpose

6.5.1.2 Downsizing the dataset
BE
Downsize
After importing a dataset you can select to downsize it before completing the import into SIMCA.
To use a subset of the imported dataset:
1. On theEdittab, in theRows & columngroup, clickDownsize

2. In the Start afterxxobservationsfield, enter the starthg observation. All observations, before and including this
observation, remain included.

3. IntheKeepevery'xx' observationsfield, enter the interval to use when downsizing.
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Downsize

Enter the observation index after which to start
downsizing and the interval between the observations to

keep.
Start after 1] observations
Keepevery |2 observations

Downsizing is not available here for batch projects. For batch projects, daring is available a€onditional excludein the
Batchespage in the SIMCA import. For more, see Baich & Phase pane batch pastibsectionlater in this chapter.

6.5.2 Merge

6.5.2.1 Split column
To split a column in two, mark the column and cli@plit columnin the Mergegroup.

Splitting a column is useful when you have different information in the same column and would prefer them in separate
columns.

6.5.2.2 Merging columns
To merge columns:

1. Mark the columns.
2. On theEdittab, clickMerge columns

3. Inthe Merge Columns dialog, select the order in which the columns should be merged by marking and clicking the
up and down arrows inhe dialog.

4. If the columns should be merged with a separator, cli8kparate the content in each column usirgnd enter a
separator. If the columns should be merged without separator, sel€ancatenate the columns without a
separator.

5. ClickOKand the columns are merged and the original ones excluded.

Merge Columns

Select the order in which the columns should be merged. Mark a column in the list
and move it with the arrow buttons, You can also change the column separator,

Selected columns: +

Mumber  Containing
3 Site, Sisjdn, Sisjon, Sisjon, Sision, ...
4 Model, 850, 940, 940, 940, ...

Column separator

(®) Separate the content in each column using _

() Concatenate the columns without a separator
Cancel

6.5.2.3 Merging spreadsheets
You can import one or more files using the SIMCA Import. When in SIMCA, datasets selected/orkketdialog are
merged by primary ID behind the scenes and merging is notessary.

If you want to merge data before creating the project, on tEdittab, in theMergegroup, clickMerge spreadsheets

The table lists a description of the steps.
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Step Objective and explanation Action
1. Importing the datasets. Click Add data and import the datasets to merge in SIMCA
Import.
2. Initiating the merge of two or more files in one On the Edit tab, in the Merge group, click Merge spreadsheets.
single dataset.
3. Selecting the files to merge. In the Merge dialog, clear spreadsheet check boxes so that only
the files to merge are selected.
4. Sorting the files. Move the files using the arrows leaving the files in the desired
order.
5. Merging matching identifiers/index. In the Merge by box, select Index or Primary ID. If no primary ID
When merging and matching by identifier, that has been specified, only Index is available.
identifier needs to be selected in the Merge by box.
Selecting to merge by Index merges on
row/column index.
6. Selecting direction to merge. This option In the Direction box, select in which direction to merge, Side by
determines how the merging is done, positioning side or Top [ bottom.
the datasets next to each other in Side by side or
above and below in Top [ bottom.
7. Selecting the form of the merged data. In the Result box select whether the result is
Destination: The destination file (first one in the variables/observations according to the Destination file, the
dialog) specifies which observations/variables are Intersection or the Union.
included.
Intersection: The observations/variables common
to all selected datasets are included.
Union: All observations/variables present in any of
the datasets are included.
8. Completing the merge. Click OK to merge the files as specified deleting the original
spreadsheets.
6.5.3 Sort

Sort | Sort ascendingnd Sort descendingare available when marking one column only
(click the column header).
ClickingSort ascendingdescendingresults in that the entire dataset is sorted according to the rkad variable.

2l

Sort

-

ﬁl Sort ascending
il Sort descending

6.5.4 Find toolbar

TheFindtoolbar opens when pressin@ TRL+Br when clickingFind and eplaceon the Edittab.

E}}Find cells containing ~ = | in active document ~ | |¥| Replace with ~ Replace Replaceall % < Markall Using regular expressions ™

v | Containing
Exactly matching
Mot containing

Mot matching

Less than

Greater than

Less than or equal to Selection Wildcards

Greater than or equal to v | Active document v | Regular expressions

Between All documents Match case
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Using theFindtoolbar you can find cellsnatching a certain expression, numerical or text.
To find:

1. Inthe first drop down menu select

I Containing(default),

Exactly matching
Not containing, or
Not matchingthat all apply toboth text and values
Less than
Greater than

Less than or equal to

=A =4 =4 A4 -4 -4 -

Greater than or equal tpor
1 Betweenwhich all apply to values.
2. Enter the value or text in the firdteld.
3. Inthe second drop down menu select:
9 Selection-to only search in the currenselection.
T Active document to search the current spreadsheet.
9 All documents- to search all spreadsheets open in SIMCA import.

4. If you want to replace, select thReplacecheck box and enter the new text/value in tHeplace withfield. When
selecting theReplacecheck box two new buttons appedReplaceand Replace all Use these to replace once the
items to replace have been found.

5. Click the arrows to find from top left to right going down (down arrow) or from bottom right to left going up.
6. Click theMarkall button to mark all cells that match.
7. InOptionsselect:

f  Wildcardsto be able to use the wild charactets thAepresent an unknown character dr YoAepresent
unknown beginning or ending of the expression.

1 Regular expressiont interpret the seard string as a POSIX basic regular expression.

1 Match caseo match character case.

Note: Wildcards or Regular expressions can be selected, not both. Match case can be selected in combination with Wildcards and
Regular expressions.

6.6 View

The information panedAudit trail, Batch & phaseClasseslssues Observations andVariablescan be shown or hidden from
the Viewtab.

TheMissing value majis also available here. See tiMissing value magection.

Arranging windows cascaded or tiled is available by clickibgscadeTile horizontallyand Tile vertically All open
spreadsheets are arranged accordingly.
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Home Edit Wiew
Audit trail |¥| Observations |:| E& E D]

| Classes | Summary

. Missing Cascade Tile Tile
| Issues | Variables value map | windows horizontally vertically
Show Window

6.6.1 Audit trail

The audit trail needs to be turned on before importing the first dataset to hold all information, see@p&ionssubsection
earlier in this section.

Note: The Audit Trail is empty until clicking Finish when the audit trail starts logging information later displayed in the Audit Trail
pane in SIMCA.

For more, see théudit trail section in Chapted3, View.

6.6.2 Batch & Phase pane phase part
With a batch project with phases, the phase part of tBatch & Phaseane lists:
i Each phase.
i The number of batches containing that phase (batches do not have to include all phases).
9 The number of variables in that phase (phases may have different variables).
9 The roles of the variables.
Batch & Phase 4=
= 1% AT
Mame Size Comment ~
Phases 5
) chip 52[2549] 10included variables, using sampling time as Y.
|- Acid statel
| Acid state2
- Vent statel
- Vent state2
|- Steam statel
|- Steam state2
|- Pressurel
|- Steam state3
|- Steam stated
I sampling time Y-variable
+ acid 52[1685]  10included variables, using sampling time as Y.
+ cook 52[8538] 10included variables, using sampling time as Y. [¥]

Note: When moving/deleting/rearranging phases in the Batch & Phase pane, nothing happens in the dataset spreadsheet until the
dataset is imported to SIMCA.

6.6.2.1

Excluding variables

If the phases have different variables you can exclude variables in the following manner:

1.
2.
3.

Expand the noden each phase to list the variables.
Mark the variables to exclude.

ClickExclude

This excludes the variables in the default workset. You can atsafigure the variabledor each phase, after ipport, in the
Workset dialog.
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6.6.2.2 Delete phases
Delete a phase in a certain batch by marking and clickiExglude

x

Note: Deleting phases here will omit them in the import while excluding variables only exclude them in the default workset.

6.6.2.3  Switching the ordenf the phases
If phases are imported in the incorrect order, mark the phase and click the up or down arrow in the dialog.

+ +

6.6.2.4 Rearranging phases automatically
Let SIMCA rearrange the phases automatically by clickingRlearrange phasebutton. The phases Wllithen be arranged in
the order in theBatch & Phas@ane.

&

6.6.2.5 Merging phases
To merge phases, mark two or more phases and click Mergebutton.

"
s

If you want to merge phases positioned in two different datasets, you first need to merge the datasetsh&sterging
spreadsheetssubsection for more.

Note: You can merge consecutive phases by marking them (marking may be somewhat difficult to see) and clicking Merge.

6.6.2.6  Assigning different time or matrity variable and renaming phases

If you want to assign different time/maturity variables to the different phases and/or rename a phase, mark a phase, click
Configure(last button in theBatch & Phasg@ane), and select the desired time/maturity from tHEme/Maturity variable

box, and/or type a new phase name.

Configure Phase
Mame: =RE
Time Maturity variable: | sampling time “

6.6.3 Batch & Phase pane batch part

TheBatch & Phas@aneBatchessection displays batches, the phases present in each batch, and the number of
observations in each phase for each batch.
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Batch & Phase 4=

=IEv X2 4 4 &3> E:

Marme Size Comment ~
Phases 5

+ chip 52 [2349]  10included variables, using sampling time as ¥,

+| acid 52 [1695]  10included variables, using sampling time as ¥,

+| cook 52[8538] 10included variables, using sampling time as Y.

+ blbk 52[1284]  10included variables, using sampling time as Y.

+ blow 52 [534] 10 included variables, using sampling time as .
Batches 52

+ 1 291

|- chip 5

|- acid )

| cook 169

I blbk 19

I blow 10

+ 2 290 ]

Expand the node to see all the phases in a batch with thenbver of observations in each phase.

6.6.3.1 Excluding batches or phases
Exclude batches or a phase in a certain batch by marking and clicExgude * .

6.6.4 Class pane
After specifying a Class ID, tidasspane is updated accordingly.

Use the Class pane Rename Merge Delete and switch the order of the classes or excluding variables in certain classes.
For more about these actions, see tiBatch & Phase pane phase patibsection later in this chapter.

Note: Deleting classes here will omit them in the import while excluding variables only exclude them in the default workset.

Class 1 x

FEIEv X 1 >,

Mame Size Comment
Classes 3

+| Setosa__ 1E 25 Aincluded variables.

+| Versicolor1C 25 4 included variables.

i+ Virginica_14 25 4 included variables.

|— Se le

|_ Se Wi

|— Pe_Le

|- Pe_wi

Note: When marking classes, the marking may be somewhat difficult to see but is there.

6.6.5 Issues pane

Thelssuespane lists problems in individual sheets as well as between sheets. When there is antliegube SIMCA import

can resolve for you th&elect actioncolumn displays what the action will be whelResolve alls clicked. Hover over the
issue to display more information in a tooltip.

As long as there are unsolved issues, clickiigishwill not let you create a project.

6.6.5.1 Issues and actions in the Issues pane

The table lists some common issues, the reason for the issue, possible ways to resolve and the result from the selected
resolution.
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Note: Hover over the issue for more info.

Issue

Description

Actions available

Result after Resolve all

No primary Obs ID
No primary Var ID

The ID has not been specified.

Clicking Resolve all or Finish
both add unique primary IDs.

Missing observation 1D
Missing variable ID
Missing batch name
Missing phase name

There are missing values in
the column/row specified as
primary/batch/phase ID

rename
auto rename
exclude row/column

rename - opens a dialog
allowing you to enter an ID.
auto rename - adds a number
to create unique IDs.

exclude row - excludes the
problem rows/columns.

Primary observation ID is not
unique

Primary variable ID is not
unique

There is at least one
duplicated primary ID.

rename
auto generate
exclude row/column

rename - opens a dialog
allowing you to enter the new
ID for the duplicate.

auto generate - creates new
observation/variable IDs for
all.

exclude row - excludes the
rows/columns with duplicated
[Ds.

No batch ID No batch ID was specified for ~ auto generate auto generate is available
the batch dataset. when a phase ID has been
specified - creates batch 1D
using the phase ID.
No phase ID No phase ID was specified for This has to be resolved by

the batch dataset. Displayed
when importing a dataset to a
batch project with phases

specifying a phase ID.

Batch condition variable lacks
primary variable ID

A variable specified as batch
condition lacks primary
variable ID.

rename
auto rename
exclude column

rename - opens a dialog
allowing you to enter an ID.
auto rename - suggests an ID.
exclude column - excludes the
problem columns.

More than one dataset have
the name ...

Each dataset in a project
needs to have a unique name.
All datasets are by default
named by the file name or
sheet.

rename
Note here that clicking
Rename to the left of the
issue allows you to specify the
new dataset name

rename - adds a number
making the dataset name
unique.

Unrecognized qualitative
setting in variable

For a project with one or more
models, no new settings in a
qualitative variable can be
imported. To import a new
setting, delete all models,
including unfitted models
before import.

treat as missing
exclude row
exclude column

treat as missing - replaces the
new setting with missing.
exclude row - excludes all
rows with the new setting.
exclude column - excludes the
column.

Variable type mismatch
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A variable must be of the
same type in all datasets in a
project. The Variable type
mismatch warning appears
when the same primary
variable ID was specified for
different variable types, e.g.
quantitative/qualitative/date
time.



Issue

Description

Actions available

SIMCA import

Result after Resolve all

Maturity is not specified. A
variable called $Time will be
generated

No y-variable has been
specified.

None

Clicking Resolve all or Finish
both add the $Time variable.

Non-continuous batch IDs

All data for a given batch
must be continuous.

auto rename (default)
exclude row
sort

auto rename - adds a number
to the batch IDs that are
perceived to be out of order.
exclude row - excludes the
first row that appears out of
order and continues until the
batch IDs are in order.

sort - sorts the batch IDs

Non-continuous phase IDs

All observations in a phase
must be consecutive within
every batch.

manual exclude (default)
split batch

exclude last in batch
exclude first in batch

manual exclude - results in
nothing when clicking
Resolve all. You have to
decide what to do yourself.
split batch - adds number to
all batch IDs following the
observation with the problem
in phase ID.

exclude last in batch -
excludes all rows following
the problem phase ID in that
phase.

exclude first in batch -
excludes all rows preceding
the row with the problem
phase ID.

Non-continuous phase
iteration IDs

All observations in a phase
iteration must be consecutive
within every batch and phase.

manual corrections necessary.

Non-continuous Unit IDs

All observations in a phase
must be consecutive within
every batch and phase.

manual corrections necessary.

Existing batch variable
combination

Datasets in the same project
may only contain the same
batches OR the same
variables, not both.

rename batches (default)
manual merge

rename batches - adds a
number making the batch IDs
unique.

manual merge - results in
nothing when clicking
Resolve all. You have to
decide what to do yourself.

Existing Var. Obs. combination

Datasets in the same project
may only contain observations
OR variables with the same
primary IDs.

rename observations (default)
rename variables

exclude row

exclude column

rename observations - adds a
number to the primary IDs
that are found matching,
making them unique.
rename variables - adds a
number to the primary IDs
that are found matching,
making them unique.
exclude row - excludes the
rows with matching IDs.
exclude column - excludes the
columns with matching IDs.
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Issue

Description

Actions available

Result after Resolve all

Conflicting batch ID
Conflicting phase name
Conflicting class name
Conflicting phase iteration ID
Conflicting unit ID

Identical primary observation
IDs may not be associated
with different
batch/phase/class IDs.
Identical primary observation
IDs, in combination with
batch/phase ID may not be
associated wtih different
phase iteration/unit IDs

auto rename
exclude row

auto rename - adds a number
making the IDs unique.
exclude row - excludes the
rows with matching IDs.

Phases out of order

The phases need to be in the
same order for all batches.

reorder phases

reorder phases - orders the
phases in the order of the
phases in the Batch & Phase
pane.

Phases not in the same order
in all datasets

The phases need to be in the
same order for all batches in
all datasets.

manually reorder phases

The phases have to be
reordered. You can do this
easily for each dataset using
the Batch & Phase pane.

Invalid value

String that is not in a row or
column with identifiersorin a
column defined as qualitative.

treat as missing
exclude row
exclude column

treat as missing - replaces the
content of the cell with
missing.

exclude row - excludes all
rows with the invalid values.
exclude column - excludes the
columns with the invalid
values.

Variable IDs cannot contain
any of the following
characters: $

Observation IDs cannot
contain any of the following
characters: §

$ is reserved for SIMCA
created vectors.

rename
auto rename
exclude column/row

rename - opens a dialog
allowing you to enter an ID.
auto rename - replaces $ with
underscore.

exclude row/column -
excludes the problem
rows/columns.

Incorrect date/time variable
settings

The content of the cell cannot
be formatted as date/time.

treat as missing
exclude row
exclude column

treat as missing - replaces the
content of the cell with
missing.

exclude row - excludes all
rows with the invalid values.
exclude column - excludes the
columns with the invalid
values.

Unexpected phase ID The first dataset in the project  exclude exclude - excludes the
Unexpected phase iteration ID  does not have phases, then column.
other datasets may not either.
Same goes for phase iteration
[Ds.
Non printable character ASCll characters 1 - 31. exclude exclude - excludes the
rename row/column.

6.6.6 Observations pane

rename - opens the rename
dialog.

TheObservationspane lists number of observations currently included, primary observation IDshe currently included
observations, and % missing.

98



SIMCA import

Formatting and excluding observations can be done by marking one or more rows and-aligking. The following
commands are availablePrimary ID Secondary IDExclude row andinclude row.

All of these commandsare available on thdeHometab and are not described here.

6.6.7 Variables pane

TheVariablespane lists the number of variables currently included, primary variable IDs of the currently included variables,
variable type and % missing.

Formatting coumns, excluding, and merging can be done by marking one or more variables and-cigtking.

A menu opens with the following commandPrimary observation IDSecondary observation IBClass IQregular projects
only), Batch ID(batch projects only)Phase ID(batch),Phase iteration IObatch), Quantitative data Qualitative data
Date/Time variable Batch condition(batch), X-variable, Y-variable, andExclude column

All of these commandsare available on thd&Hometab and are not described here. The colun menu for a batch dataset is
displayed here.

Primary observation 1D
Secondary chservation ID
Batch ID

Phase ID

Phase iteration 1D

Unit 1D

CQuantitative data
CQualitative data
Date/Time variable
X-variable

-variable

Batch condition

Phase condition

B 338 =[x &1 & [+ [ @ W ¥ o

Phase iteration condition

-
(e

Exclude column

L1}

6.6.8 Missing value map
To display an overview of a dataset with respect to missing values:

I On theDatatab, in theSummarygroup, clickMissing value mapnd then the degied dataset in SIMCA.
1 In SIMCA import, on th&iewtab in theMissing valuegroup, clickMissing value map
Missing values are colored while data present are white.
Missing Value Map
# Missing: | 4554

% Missing: | 4.758 &
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/ Home

7.1 Introduction
TheHometab holds the commands most commonly used when creating mdgland evaluating them. On thelometab
you can:

1 View the imported datasets Datasetspreadsheet

9 Viewstatisticsand create a new model using the commands in térksetgroup.
9 Fit the model- using theFit modelgroup.
f  View diagnostic and interpretation plotsSummary offit, Scores Loadings Hotellings T2RangeDModX
Observed vs. predictedCoefficientsand VIP
Home
[¥] By Mew as ~ ™ 3 & e Two first $00 ___.‘-,_ gt } : | ¥ Observed vs. predicted
D i:| 5 Hal Edit - o © Add #okh .. = T LYY it Coefficients ~
Dataset | Statistics | Mew Change Autofit Overview Summary Scores Loadings Hotelling's DModX

- - EX Delete~  model type = © Remove e = T2 B vIP

M M Diagnaostics & interpretation

Note: When the project window is not docked, Project window is found to the far left on the Home tab.

7.2 Workset

This section describes the features indWWorksetgroup on theHometab.

The workset is all or a subset of the selected datasetih specifications for scalingiransformations,variable roles, lags
and expansions of variables. Observations can be grouped in classes for Silsi€3#icationor discriminant analysis. In
batch projects with phases the observations are grouped in phases.

When exiting the workset dialog, SIMCA creates an active mdid&kd to that workset. A workset is associated with every
model.

7.2.1 Content

In the Worksetgroup thefollowing commands are available:

1. Statistics| Workset statisticslisplays the selected statistics for the current works@orrelation matrixdisplays
the correlations for the variables included in the current workset.

Newopens the workset dialog with the settings ofi¢ default workset.

New ag Mxopens the workset dialog using the settings of the selected model.
Edit| Mxopens workset dialog of theelected model.

Delete| Mxdeletes the selected model and workset.

Change model typéets the user select among the available modepss.

N oo o M w D

TheModel optionsdialog box launcher opens the Model Options dialog for the current workset, for editing and
viewing.

A B Mew as ~ -
[¥i : o
fal Edit ~
Statistics | Mew Change
- ERDEIET:E' model type *
Workset

7.2.2 Workset statistics

To display descptive statistics for selected variables in the current workset, clBtatistics | Workset statistics

Note: When marking a CM, BEM or DA-model, the statistics are calculated over all classes/phases.
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The default Workset statistics list displays N (humbdrabservations), Missing values (%), Mean, and Standard deviation
for the variables in the workset.

To view more than the default statistics, opdPropertiesand select what to display. ThBropertiesdialog is described
next.

7.2.2.1 Properties
The Workset statiscs Properties dialog has two sections: Display and Use only.

Y

Properties
Workset statistics
Display Use only
V]
ey Primary 1D [
Missing values (%) .
. Ton_in
CIMin KR30_IN
[ Imax KR40_IN
I:‘ Mim Max PARM
Mean H5_1
[[Imedian HS_2
Standard deviation ]
PKR_40
[ 5td. dev. /Mean GBA_
[]skewness ——— v
[ skewness test
[ Kurtosis Find: Complement
Cancel Apply Help

7.2.2.1.1 Display
In the Displaysection, the statistics are listed.

The available statistics areNl, Missing values (%Min, Max Min/Max Mean Median Standard deviation Std. dev./Mean
SkewnessSkewness testandKurtosis

By default theN, Missing values (%Mean andStandard deviationcheck boxes are selected.

To display other or more statistics, select the desired check boxes.

7.2.2.1.2 Use only
The statistics are computed on the included observatioimsthe active model, for the variables selected in thise onlylist.
The statistics are displayed for the transformed and trimmed variables when specified in the workset.

By default all variables are included.

To view the statistics of a selection of vables, mark the variables in these onlyfist.

7.2.3 Correlation matrix

The correlation matrix is a spreadsheet that shows the paise correlation between all variables (X and Y) in the current
workset, scaled and &insformed as the workset. Each variable is displayed on one row and one column in the correlation
matrix, and the correlation between two variables is shown in the cell where the two variables intersect. By dalibkéng

a cell the corresponding scatteplot of the raw data is created. The value of the correlation coefficient represents the
extent of the linear association between the two terms. The value of the correlation coefficient ranges-ftdm1. When

the correlation coefficient is close to zetthere is no linear relationship between the terms.

Note: When marking a CM, BEM or DA-model, the correlations are calculated over all classes/phases.

To display the Correlation matrix for the current model, cliStatistics | Correlation matrix
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I
Statistics

-

E:] Workset statistics
E Correlation matrix

7.2.3.1 Coloiing
SIMCA uses a coloring scheme in ten levels (from dark color to white) to assist in the interpretation of the correlation
matrix. The darker the color, the higher the absolute correlation.

7.2.3.2 Limitation
By default the correlation matrix is restricted to D0 variables, but this limit can be changed in t84MCA Optiondialog.

The calculations when creating the correlation matrix may become time consuming with many variables.

7.2.4 New workset
To create a new workset from the settings of tdefault workset, clickNew. The Workset dialog open

For more about the Workset dialog, see tiéorkset dialogsection later in this chapter.

7.2.4.1 Default workset

When exiting the SIMCA import the default workset is created according to specifications during the import. For batch
projects all datasets imported when creating the project are by default included while only tts fiataset is included
when creating a regular project.

The properties that can be specified for the default workset are:
I Selected datasets.
I Variables aX Y, or excluded.
9 \Variable scaling but only for the X respective Y variables as groups, not foidndiwariables.
)l

Observation class belonging.
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