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Overview

SIMCA® 18 Overview

= Umetrics® Suite SIMCA® delivers a complete data analysis experience, from data import and organization to
data driven decision making supported by multivariate models

= SIMCA® 18 introduces Adaptive Process Mode modelling to address challenges of continuous culture
processes and other combinations of dynamic and steady state processes

= Continued improvements to spectroscopy data analysis by providing support for calibration transfer

= With the latest user experience improvements, there has never been a better time to get started with SIMCA®
= Better possibilities to use Python scripts to solve complicated tasks and enhance existing functionality
= Scripts® for creating and testing forecast models bundled with installation package
= Scripts® for scalable model maintenance bundled with installation package
= Sample code for creation of custom functions

= Data import to get it right first time and modelling options when adding batch data

*Example scripts, we encourage the user to customize scripts to suit their particular use case
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Overview

SIMCA® 18 Highlights

= Adaptive Process Mode = Python Scripting

= Combine dynamic and steady state process data = Generate Control Advisor data and models for SIMCA®-online
= PLS | OPLS® models for dynamic phases

= PCA for steady state phase in batch project

» Test created Forecast models

= Scalable model maintenance - for single and multiple projects
= Combine dynamic and steady state phases at the batch level

= Other Improvements

= Calibration Transfer . ‘
= Import of batch data and added options post import

= Guided workflow for transfer of multivariate calibration models - Reorder phases

with spectroscopic data
= Database import of large datasets

= Methods for transfer :
= Improved and faster auto-formatting rules

» Piecewise Direct Standardization

- Offset correction = Better performance and quicker checks for missing values
= Custom via Python plugin - Generate variables from qualitative data
= Support for subset selection (Kennard-Stone) - SIMCA® 17 and 16 compatibility
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Overview

Learning What’s New in SIMCA™ 18

= In the following slides you will get an overview of the changes and additions made in SIMCA® 18

= For more details on how to use the features, watch the what's new videos that you can reach from the start page
of SIMCA® 18

= Also check out more videos on SIMCA® and other Umetrics® suite products by looking up Sartorius Data
Analytics on YouTube
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SIMCA® 18 What's New

= Adaptive Process Mode
= What
= Combine OPLS® and PCA models in Batch projects
= Why
= Combine dynamic and steady state process data in
one project

= Create batch level models for steady-state phases

= Combine dynamic and steady state phases at the batch level
= One configuration in SIMCA®-online

= How
= Use PCA for true steady state phase modelling

<
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Adaptive Process Mode

Added Flexibility for Batch Process Modelling

= Benefits
= Improved modelling of steady-state phase in batch projects
= Create one project for entire process

= Combine dynamic and steady state phases in single project
configuration

= Predictions of Critical Quality Attributes possible for all phases

= Applies to
= All processes with a steady | non-varying | continuous phase
= Biopharma examples: chemostat, perfusion
= Other: sterilization

= Changes

= Possible to change model type from OPLS® to PCA for phase
model in batch projects
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SIMCA® 18 What's New

Calibration Transfer

« What

= Added guided workflow for calculating Calibration Transfer
weights to set up a model for new multivariate calibration
solution
= Why

= Use existing calibration | soft sensor model in a new setting
without need for measuring all samples

= Updating models after service or maintenance has been
performed

= Replacing/adding instrument to inventory

» How

= Calibration transfer weights are calculated using Piecewise
Direct Standardization (PDS). Weights are used for
preprocessing new spectra.

= Suggest new samples to analyze to enable calibration transfer
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Calibration Transfer

Calibration Transfer - Guided Workflow

o %

Select data

| | ﬂm’-mlnn Vmﬂs —'
Quick Info »
» Parent dataset - original dataset that calibration model was built on
= Use raw data or preprocessed data (in case it exists)
= Child dataset - spectra from new setup
= Method
= Select method to calculate calibration transfer weights
. Summary of the outcome of the calibration transfer. Quizsliie i
. O bservatlo ns Select plot: Scores | DModX | Predicted ¥ Precictonset: [nstument 8~ | Summary
. . . . . affeine_Calibration_Transfer M2.YVarPS(Catfeine) Investigate the performance of
» Match observations in the calibration model (parent) to representative new e tAbon e L Wy | P e
observations (child) e g
: e
- Va rlableS ;é‘“ ./’./ i ° E:Zﬂ:ﬁi:i:iw shows original
» Exclude | include variables to be used in new setup and align if necessary e
B L °
= P i ®
= Summary s .
.. = ,,i" °
= Model statistics w .
.. . . . /i' ®
= Decision basis for accepting model in new setup S m
5.YPredPS[1](Caffeine)

<Badk Next > Finish Cancel Help
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SIMCA® 18 What's New

= Python Scripting

= Create New Script
» Added content

= User experience
= Unit test automatically created

= Bundled scripts
= Generate Control Advisor data and models
= Test created Forecast models
= Scalable model maintenance - for single and multiple
projects
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Python Scripting

Create New Python Script and Other Improvements

= Getitright from the start
= Better dialog texts explaining the different options
= Improved Python sample scripts
= Python Help overhaul in included SIMCA?® Scripting Guide

= New
= Create 'Vector' for use in plots and lists in SIMCA®

= Automatically created unit tests and a shortcut in Favorites to
run the test during the development of the Python script

= Reload scripts button for changes to take effect in SIMCA®
= Python console - tab to display functions and help

= Sharing Python Scripts
= Bundled example scripts
= External file share with additional example scripts
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Home Data Analyze

gl @Clear console @

5‘ Reset interpreter

Pythen Set paths Create new
console

script
Console

Favorites 4 x

Favorite plots and lists

Python scripts

| Complement batch project

| Create project

| Create spectral project

| Import predictionset

| Enable ribbon plugin examples
SIMCA-online
| Update current project
| Update projects in folder
| Create forecast model
| Test forecast model

Unit tests

a| run_test() in vic_create_new_script_ve

@| run_test() in vector_test_vector.py

Project favorites

Predict View Tools Developer Add-Ins

| | |

= o b A Pe
Add script Reload Open script  Freeze Python | Python
to Favorites scripts  folder environment | help~

Create New Python Script

Select the type of script to create
code.

Generic script
Ribbon command
A button on the Add-Ins tab to run a Python script

File format

Preprocessing
SIMCA-online and SIMCA-Q.
Vector

the Home tab.

A script is used to extend SIMCA. Add your own functionality by editing the provided sample

A script that you run from the Python console to automate SIMCA.

A script to read and import files or to save lists in a new file format.

A script for transforming data before modeling. Embedded in the project file and can be used in

A new vector type with a customn formula. Available for plots and lists in the Create gallery on

Cancel
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Python Scripting

Bundled Scripts - Control Advisor Model Generator

» Generate Control Advisor data and models

= Create forecast model Python script®, for creating datasets
and models for SIMCA®-online

» Test created Forecast models

= Verify that the created Control Advisor models give

expected results that are in line with intended use before
deploying in SIMCA®-online

= Scalable SIMCA®-online model maintenance

= For single projects, open file with added data and run script
to update project

= For multiple projects, loops through all project files in a
specified folder

= Q2 model diagnostics before and after update

*All bundled scripts are provided as is and customers are encouraged to modify
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@ Select Variabl...

Variable:
Batch:

- O X

Xd_Air v

Ba_2020-09-21 15:44:18

Minimurm Maturity:

1.75

B

Favorites
Favorite plots and lists
Unit tests
Python examples

@] Complement batch project

i x BakersYeastControlD

Number Mode
= Batch model 4
=i Batch evolution

=- Batch level mod
M3
M6
M7
M8
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F oo
L o
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SIMCA® 18 What's New

= Otherimprovements
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= Import performance

» Improvements to resolving issues during import of batch
and phase data

= Ability to reorder phases in multiphase model
= Generated variables from qualitative

= Correlation matrix updates

= Orthogonal component visualization

= Enable use of secondary BatchlID in batch level
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Other Improvements

Import of Batch and Phase Data

Problem Statement

= During import of data into SIMCA® the order of the
phases is not correct

= New | Change

= Improved visibility of possible solutions to solve identified
issues

» Updating Batch & Phase ordering
= Drag and drop
= Ease of use when many updates need to be made
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Issues

Issue Select action

4 Sheet: TEMBECS

Issues | Audit Trail

Go to =9 €3 Mon-contiguous phase IDs Splitbatch | Exclude lastin batch @ | Exclude first in batch @ | Manual exclude ©®

Reorder

Batch & Phase px
7 8 9 10 O VXXT IREFF
=
! Move Phase X Name Size Info
Phases 5
Moving a phase sorts the entire dataset so that the same order is used i chip 10 [354] 28 include...
for all batches. 52 10[345] 28include..
- -
To see the exact changes, the audit trail must have been turned on. cook 10 [165... 28 include..
blbk 10 [269] 28 include...
blow 10 [106] 28 include...
[]1Don't show this message again Cancel Batches 10
i : | i 01 291
0 1 1
0 02 290
n 1 1
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Other Improvements

Ability to Reorder Phases

Problem Statement 4 Workset [BM1] - All Phases O X
Selectdata Overview Variables Observations Batch Transform Lag Expand Scale Spreadsheet g
= During import of data into SIMCA?® the order of the e o — :
phases was not correct, or all data was not available A . oot & :
. +- TS3 83 (83 of 113) WARMUP 600
= The order of the phases needs to be corrected without A= - i WARMUP 2
importing the project another time + - AL
s Phases: 4
= Additional phase data needs to be added A s |
Ph Induded
+- TS10 83 s e
- TS11 &3 WARMUP 600
= New | Change i BE 5 WARMUP 2 600
+- 1513 83
. . ) ) i STEADY 1 600
= It is possible to reorder phases in the workset dialog E s s || cooL %60
+- 1516 83
= The order of the models is reflected in plots and will be g Bl - B
shown in the same way in SIMCA®-online S Tst0 & | |
= Will be compatible with SIMCA®-online 18 when released i P RABY  |[FindPhase. LB MIX €]
Model type: | PLS-Class v Cancel L:;zl
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Other Improvements

Generated Variables From Qualitative Variables

Generate Variables O x
Problem Statement
1 3 4 5 & 8 9 10 1n ~
1 PrimaryID | SBatchlD  Ethanol Temp Molasses  NH3 Air Level pH $Time Valve 01
® . . . . . 2 w1 w2 w3 vi v5 wvh 7 8 v
] FO r S I M CA p rOJ ects Wlth q u a I |tat|ve | Categ O rl Ca I 3 N 751 0,03748 35,7145 478,196 23,7236 1842.99 41,738 474516 0| Opening ~
4 2 T51 0,0589 33,6153 1089,93 79,4786 2154,35 41,8353 472612 1| Opening ~
M . . . . . . 5 3 51 0,22471 31,4477 111098 81,77 234281 41,9245 5,09084 2| Opening ~
variables it should be poss|b|e to include qua||tat|ve N «: = casass| sisse| iovel| siows| siass| saorss| aossd 3 oreni ~
7 5 T51 0,52197 30,1153 1107.82 80,1929 2704,02 42,0932 511628 4| Opening
d M bl 2 & T51 0,59908 30,3526 1125,21 20,9073 2278,80 42,194 5,01217 5| Opening
g e n e ra te Va rI a es. 9 7 T51 0,62089 30,5014 1172,53 86,2506 3059,62 42,2778 5,05936 6| Opening ~
0 8 51 0,62642 30,492 1222,96 29,2116 3250,84 42,3804 5,11921 Opening
12 10 51 064116 30,3415 Generate Variables [m] x
] N C h 12 1 T51 0,63781 30,3887
eW/ a n g e 14 12 Ts51 0,6239 30,4464 Generated variables: sttt
15 13 T51 0,63695 30,4196 1 2 Crezz T Ms N Standard deviation:
. . . . 1% 14 51 063682 30,4062 1 IF(v0 == 1, 2, wd)*vl
= Possible to create generated variables from qualitative | P soasms e | |2 R o T, ST
. o 2 18 Ts1 0.67144 30,4209 3 1 1,33858 Missing values: Missing values (%):
categorical variables g e e B 7] ]
Expi If (wo==1,v2,v4)*vl S < 1.6049 R
7 5 15,7193
. Exa m p | e 8 6 18,1836 :géé
Finish - Genera te more 9 |7 18,938 =300
n |f(v9== 1'V2,V4) 10 8 19,1026 ”igg
- . . . . 1 9 19,1059 e ———
= Where v9 is the variable index of the qualitative 2 ot e s o
= ‘1"is the index of the setting, i.e. the first of the possible “E
g' M p 15 13 19,3757
. . N ‘ . , . 3507
qualitative settings, ‘Opening’ in the example X pa
‘ 2/ . . ‘ 9__ ’ - 18 18 83,7051 =07
» 'v2'is the variable value to use when 'v9==1"is true I o a0,
P , . . , ;. 20 18 101,582 =0 R
» 'v4' is the variable value to use when ‘'v9==1"is false 2 10505 D0 K00 G R 10 1w
Finish - Generate more Back Cancel Help
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Other Improvements

Correlation Matrix Update

Problem Statement

= Correlation Matrix in SIMCA® should use color
scheme common to other Umetrics® Suite products

= New | Change
= Colorrange
» Red - perfectly negative correlation
= White - no correlation
= Blue - perfectly positive correlation

= Number format possible to edit/set

16

Properties aox
L 2 : o : & v E s i il Correlation Matrix -
1 Ethanol Temp Molasses  NH3 Air Level pH Temp_ SP  Air_SP Time {Hrs)
2 Ethanol 1 -0.365 -0.0666 0.431 -0.0803 -0.404 -0.224 -0.453 -0.118 -0.363 4 Number format
3 -0. -0. T -0. . . ! . -0. R
Temp 0.365 1 0.0033 0.6 0.346 0.748 0.455 0.897 0.135 0.734 T BHErD | B | Deci
4 Molasses -0.0666  -0.00337 1 0.484 0.669 031 -0.0961 0.0029 0.0979 0334 B L )
5 NH3 0431 06 0484 1 0.248 -0.482 -028 -0622 0275 B || Frecision l2]3|4]s]6]
6 Air -0.0805 0.346 0.669 0.248 1 0.63 0.429 0375 0.0367 0729 |, ptions
T Level -0.404 0.743 0311 -0.462 0.63 1 0.59 0.781 -0.238 0.965
3 pH -0.224 0.455 -0.0961 -0.28 0.429 0.59 1 0.448 -0.103 0.626 Cz el el
9 Temp_SP -0.453 0.897 0.0929 -0.622 0375 0.781 0.448 1 -0.103 0.767
10 Air_SP -0.118 -0.135 0.0879 0.275 0.0367 -0.238 -0.103 -0.103 1 -0.231
11 Time (Hrs) -0.363 0.734 0.334 -0.402 0.729 0.965 0.626 0.767 -0.231 1
Properties m} x
Mumber format
Select the number format to digplay.
Type:
Default
Exponential
Decimal
3
Cancel Apply Help
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Other Improvements

Orthogonal Component Visualization

Problem Statement

= Not straightforward to visualize orthogonal

component of trademark method OPLS® i 2 £ : | L Obs. vs. pred.
P .. Py ./': III W A, 4+ Coefficients %:‘
. New | Change il.érpf?;?ry Overview Q2 RMSECY Su:u:_urE: Luafings Hu:ut_i_Ezlli_ng's Dh-'_'lu:u:l VP - CFI%E’EE
- ' & Diagnos  Standard
= Default line plot for Spectroscopy projects ] s |
K !
_ ) . . = — ﬁ
Makes model interpretation straightforward A . atter e ol D
OPLS specific
1+4+0 30 Ve
1+0+0 23 #
Pred X-¥ Orth X
2+1+0 36
G 587
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Other Improvements

Secondary Batch ID for Batch Level Models

Problem Statement

= Not possible to show secondary Batch ID at batch

18

level in batch projects with multiple phases

New | Change

= Secondary Batch ID available in all batch projects

e

¥ H

3

Project Dataset

sajlone

2
§BatchiD

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

i Tembecs_sec_|Ds.usp® - SIMCA

Home Data

Analyze Predict View Tools Developer
] B Newas - E ) l
i AL
CESE T o T2e © Add YL VTIN
Mew E}Delete . Statisticc Compare | Model Autofit @ Remove Summary | Overview Scores Loadings Hctel\int'z DMod Create
- models type~ of fit~ = - T2~ - -

3
§PhaselD

chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip
chip

4
Campaign

Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign
Campaign

]

r]

3 9 10 il 12 13 14 13
atm, Vent(State?) steam pad(Statel) steam pad(State) digester pressure direct st{Statel) direct st{State2) indirect steam valve % temperature set|
Var_ 4 Var_3 Var_6 Var_7 Var 8 War 9 Var_10 War_11

1 1 o -1.8781 1 o -13.1 29
1 1 o -0.97354 1 o -13.1 29
1 1 0 -0.97354 1 0 -13.1 29
1 2 3 4 5 &

1 Primary|D SBatchlD Campaign acid fill recir(Stat acid fill recir(Statel)_chip_1.M1 acid fill recir(State1)_chip_2.M1 acid fill

2 VarNo Var_1 Var_1 Var_1 Var_1

3 SMaturitylD o 1 2 3

4 $SourcelD acid fill recir(Stat acid fill recir(State1) acid fill recir(State1) acid fill

5 SPhaselD chip chip chip chip

6 §1 1 Campaign 1 1 1 1

7|82 2 Campaign 1 1 1 1

8 |83 3 Campaign 2 1

9 34 4 Campaign 2 " Scores [Mé] Sl 1

10155 5 Campaign 2 Colored according to Campaign W campaign 1 1

150 [l Campaign 2
1004
I
-50-
-1004
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Other Improvements

Improved Stability and Project Recovery

Stability and Recovery

New option for 3D plots, “Turn off selection and  peremcs

¥|Turn off selection and highlight @

highlight’, to improve performance for large datasets 4 Colrty

Default coloring

Open a project that needs to be recovered

= Now possible to open possibly corrupt project with option
to remove the datasets | models that makes SIMCA
unstable

All customer reported stability issues have been fixed

MNumber Model Type
1 M1 PCA-XEY
= Minor improvements ¥ s oA
= Class model 1
= Number of variables shown in project window oo .

= And many more...
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M=K
110 = 29
110 = 29
1M0= 27

55 % 27
55 x 27
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Other Improvements

SIMCA® Compatibility

= SIMCA® 18 saves project USP files in a backward = Featuresin SIMCA® 18 not compatible with SIMCA® 17/16
. . . . = Adaptive Process Mode modelling
compatible file format when the project doesn't . Calibration transfer
contain functionality that requires a newer version - Reorder phases

= Filtersin SIMCA® 17 not compatible with SIMCA® 16

= Smoothing
= Savitzky-Golay Quartic, Quintic

= SIMCA® 18 is saves in format for

=16 if a project doesn't use 17 or 18 specific functionality - EWMA
. . . ) = Moving window
=17 if the project uses 17 functionality but not 18 - AsLS smoothing
functionality . B.aaeflll?eetcorrechon
= 18 if a project uses 18 functionality el rection
) . . . . = Normalization
= This make most projects compatible with previous - Peak height
. » Peak area
releases of SIMCA®, SIMCA®-online and SIMCA®-Q . Other

= Derivatives 1st Quartic, Quintic

» Derivatives 2nd Quartic, Quintic
» Derivatives 3rd Quartic, Quintic
» Derivatives 4th Quintic
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Thank You for Your Interest in
SIMCA® 18
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https://www.youtube.com/channel/UCd_6tFiv3lDP4TQyf0RjwkA/

