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SIMCA® 17 Overview

= Umetrics® suite SIMCA®is focused on delivering a full data analysis experience, from data organization to data
based decision making supported by multivariate models.

= SIMCA® 1/ is focused on improving spectroscopy data analysis by providing tools to make multivariate
calibration easy and reliable

= With SIMCA® 17 you get a complete solution for preprocessing your spectral data to enhance prediction
performance

= Extended library of preprocessing algorithms in an easy-to-use wizard

= Calibration wizard providing instant model quality visualization after each preprocessing choice helping you
chose the best prediction model
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SIMCA® 17 Highlights

= Spectroscopy Project
= Set, or generate Spectral ID at import
= New spectra visualization
= Extended library of preprocessing algorithms
= Preprocessing wizard
= Calibration wizard for 1Y models

= Batch Data and Database Import
= Possibility to control Batch alignment
= BCC from dataset

= SimApi:s available at installation and database interface
Improvements

= Plot Interactivity

= Color by Rank - new option for better vector coloring
= Reverse and log axis control in properties pane

= Color BCC by batch condition vectors

= Other Improvements

= Multiple file import for CSV, TXT and DIF files

= Import configuration template
= Python news and additions
= Dataset properties

= Dataset merge to keep un-matched content

= New bias vectors (MBE)
= SIMCA® 16 compatibility
= Performance

SARTORILS



Learning What's New in SIMCA® 17

= In the following slides you will get an overview of the changes and additions made in SIMCA® 1/

= For more details on how to use the features, please watch the what’s new videos that you can reach from the
start page of SIMCA® 1/

= Please also check out more videos on SIMCA® and other Umetrics® suite products by looking up Sartorius Data
Analytics on YouTube
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Spectroscopy project

Spectroscopy Project - Spectral ID

A new integrated Spectroscopy project
= Requires a Spectral ID vector
= X-data (spectra) and Y-data are split in separate datasets

Set your Spectral ID at import
= Spectral ID will be used as X-axis in plots
= Triggers access to the Calibration wizard

Select your spectral ID, or type in a custom name
= Generate your own numerical vector if none exist

Center (ctr) scaling is set as default for spectral data

0 5. ¥ SIMCA Import - [Raman]
Home Edit View
Add data Primary Secondary Spectral Qu
- variable 1D variable ID| ID*
Variable IDs | Specify spectral ID
Raman X Wavelength
Primary 1D 2 Wavenumber 6

Spectral ID||Raman shift | 36( Raman shift 3597 3596
2 c001 0,1113¢ Custom spectral ID 7833 0,10744
3 c002 0,09863¢ Generate values 0553 0,101227
4 c003 0,117¢ ﬂ Generate spectral values 0787 0,122423
5 c004 0,0823067 0,08015 0,0784567 0,07686 0,0756433
6 <005 0,102087  0,1015 Add value range
7 <006 0,0850233 0,08475
8 <007 009031 009209 Addarenge ofvalues
9 c008 0,0917233 0,090| Start value: 3600 Step: | -1
10 c009 0.0716167 0,07133] Range: 3600 to 200
11 <010 0,0920633  0,09361|  spectral ID name: | NENAENR -
47 N4 4 A NAODTADD [alatslsTe )

Cancel
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Spectroscopy project

Spectroscopy Project - New Spectra Visualization

= New selection tool in spectra plot = SIMCA® recognizes spectra as observations and links
= Spectra selection instead of variable selection the plot selections accordingly
= ctrl click to select more than one spectrum

= Tooltip follow selected spectra for easy comparison "“ SEpms EAT .
§ ) Raman spectra (raw) ul
f[ A - e———
— . llll\li\|||1|lh.|..nﬂllll‘i||||\||||;I...|!I||.||n|| ,
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Preprocessing Library Additions

SIMCA® 16 preprocessing

= Smoothing
= Savitzky-Golay
= EWMA (left filter)
= Wavelet denoising

Normalization
« SNV

Baseline correction
» Row center

Other (Spectra enhancement)

= MSC

= Wavelet compression

= Derivatives (Savitzky-Golay) 15t-3
= OSC

SIMCA® 17 additions

= Smoothing

= Moving window
= average and median

= EWMA (symmetric filter)
= AsLS

= Normalization
= peak height
» peak area

= Baseline correction
» Offset, linear baseline, AsLS

= Other (Spectra enhancement)
= Derivatives (Savitzky-Golay) 4t
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Preprocessing Wizard

Extensive selection of spectral preprocessing
= Individual or chained filters

Interactive, graphical, wizard for filter settings
» Direct visualization of filter transformation effect

Python based preprocessing filters are easily added to
any of the categories in the wizard

All filters are automatically applied to predictions
= Also in SIMCA®-Q and SIMCA®-online

BT ST W ST S |

Select filters you want to use

Smoothing C
A | [ 1|2 3)4
||I|| - \f
Savitzky-Golay EWMA WDS Moving AslLS
window moothing
Baseline correction er Sett
~ AN ivati
o A A Derivatives
— o=
tings
Row e Offset Linear AslS
erivative ordes Iynomial order:
..... Quadratic
Normalization Preview
Observation ID
s — — 01
0 A A A A <002
<003
SNV Peak height Peak area 004
Other
<008
<008
/ L<‘\ (K} Ly 010
A 4 v 1
12
MSC Derivatives UmPyFilters.As  UmPyFilt¢ @013
LS aterBand] | <01
01

1. Savitzky-Golay X | 2. AslS correction X

< Back Next >

Cancel

Raman shift
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Calibration wizard

Calibration Wizard

e | h:j 13 ~ Carra raman combined.usp - SIMCA

Home Data Analyze Predict View Tools Developer Add-Ins

= Wizard for creating and comparing multivariate

calibration models with 1Y e = T g .
. . . eEIm W B 4 o B oo M
" Automatlca”y avallable for SpeCtroscopy prOJeCtS Project Dataset Spectra | Calibration  New » Model o
. v wizard ~ : type~
= Spectral ID required project ) Workset ;
= Creates a calibration session of models B jf'”j‘i‘”f_a"b'a*‘°jfejgi°” e
. . ®7  Dataset - Co ne calibration wizard helps you compare (1 Y) PLS/OPLS models with
= Similar to Class models and Phase models B et e appied. ) ) _ .
= Workset observations consistent over session ! |PrimeyD J3600 3399 358 37 3% 3595 354
. . . . . 2 Raman shift 3600 3599 3598 3597 3596 3595 3594
= Existing calibration sessions can be opened and new data 3 <0t 0111387 01007 010672 0107833 010744 0107937 010!
4 <002 0,0986367  0,0992467  0,0999433 0,100553 0,101227 0,1021 0,10:
can be added 5 <003 0,11706  0,118077  0,119367  0,120787  0,122423 0,124447 0,121
. BUt only new prediction (validation) data 6 004 0,0823067 0,08015  0,0784567 0,07686  0,0756433  0,0752167 0,075
7 <005 0,102087|  0,101557  0,101037  0,100387  0,0997267  0,0992733 0,0!
= Session report template available 8 006 0,0850233 0,0847533 0,08488 0,0852067 0,0858667 0,08705 0,088!
9 007 0,09031  0,0920967 0,09413  0,0963467  0,0987567 010144 0,10«
10 <008 0,0917233 0,09084 0,09026  0,0897533 0,08952  0,0898133 0,090
11 <009 0,0716167 0,0713333 0,07118 0,0710933 0,0711233 0,0714167 0,072
12 010 0,0920633 00936167  0,0954967  0,0976533 0,10009 0,10285 o
13 0N 0,0872233  0,0888133 0,09042  0,0919767  0,0935733 0,09529 0,097
14 012 0,118497 0,119273 0,120207 0,121167 0,122233 0,123533 0,1
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Calibration Wizard - Filter & Compare

= Same filter selection as in Preprocessing
wizard

= Select zero or many filters to apply

= Fit PLS or OPLS models

= Access to cross validation group definition

= Model performance pane display model
parameters and statistics

= Calibration view (workset statistics)
= Validation view (prediction set statistics)

1

| B Calibration Wizard

Select filters and create models to compare
Smoothing
A . r
Savitzky-Golay EWMA WDS
Baselin ti
o A \}’\
Row-center Offset Linear
Normalization

“ A=A i

SNV Peak height Peak area
Oth

S (e

MsC Derivatives Asls

Create PLS model |+

| Model

>l M1: Unfiltered_DS6_Session1
¥ M2: MW _DS7 Session 1

v M3: Off-C_DS8 Session 1

|54 M4: AsLs-C_D59 Session

[ M5: PA-N_DS10_Session1

Model Performance

0
Compare models —
Calibration | Validation
4 Q2
08
06
04 /
0.2
0
Comp{1] Compi2) Compi3] Compid] Compl5
4 RMSECV

oo NwE Lo

M1.RMSECV[S] M2RMSECV]S] M3.RMSECV[4] M4.RMSECv(4] MS5.RMSECV[S]

4 Model statistics

Comp. R2Cum Q2Cum RMSEE RMSEcv MBEcv
Mi: 5 0974016 09565 390227 597807  -0,0980691
M2: 5 0973997 0956454 390369 592407 -0,0990718
M3: 4 0971644 0961163 401612 419504 -0,229463
M4 4 0967043 0956301 432974 468486 -0,257609
M5: 50983343 0975882 3,12436 354293 -0,193769
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Batch Alignment - New Batch Alignment Option

13

New option to control the batch alignment vector

The default SIMCA® alignment algorithm has been

complemented with the possibility for user defined
alignment vector

For short batches (< 20 observations) there

sometimes is a desire to control the alignment vector
in detall

In SIMCA® 17, it is possible to align Y according to an
existing batch

=Y alignment option in Workset dialog
= Same batch for all phases

= Short batches (<20 observations) have this as default

8| Workset

Sy P

Variables: included: 12 (X=11, Y=1), excluded: 0, selected: 1

Variable ID

¥ Time (days)
XVCD

X Viability

X Lactate

X Titer

X pCO2

X pH Offline
X p02

X Osmolality
X Potassium
X Sodium

Info
Shifted. Aligned by Batch_1

Find Variable |

Tabbed mode

Select Batch

Select a representative batch to control time/maturity alignment.

X

Batch

Batch_2
Batch_4
Batch_5
Batch_7
Batch_8
Batch_9
Batch_10
Batch_12
Batch_13
Batch_3
Batch_11
Batch_14
Batch_1
Batch_6

SIMCA alignment 13

Length Included

13 v

._.
©
[NENENENENES

X
Y-variable type
¥ Time or Maturity
Regular Y-variable

Time / maturity options

Smooth
¥ | Shift

Normalize
Alignment

SIMCA alignment
¥ | Alignment batch (Batch_1)...

i
@
L N

Quick Info

Variable | Time (days)

m +

4 Histogram

16
14
12
10
8
6
4
2
0

00,85 2,55 4,25 595 7,65 9,35 11,0512,75

4 Trend

12 '[ ,;
10

T []
6 | |
/]

2

0

4 Statisti

N 182 ~
Missing values 0 (0%)
Min 0
Ma 12
Me: & @
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Batch modelling

Batch Modelling Related Additions

= Variable BCC from dataset
» No need to first create a model

= Also in Quick info

= Select and Exclude batches possible

14

BECS.usp - SIMCA

B o e
Q
Ne
X
chip
1803
160

View ol Developer  Add-ln

bottom temp. - TEMBECS.DS1 TEMBECS
acd

bottom temp.

0 0.10203 0405060708
timeb (shifted)
bibk

bottom temp
g B

-3

timeb (shi

0 01 02 03 04 05 06 07

=™

1112131415 0010203040506070809 1 11121314151

timeb (shifted)
blow

0002 006 01 014 018 022 026 03
timeb (shifted)

Primary ID.

Ve~ m e w N o

EMBE

s IR

15 16 17 18 19 20 A
np. top temp. charg temp. pressy
103,737 103,366 112941 116,965 188,548 799
101787 103493 11059 115728 188,191 8
100,57 98,9683 106,649 114,241 190,089 845
99,9535 99,1368 104,62 113,003 188,789 8453
99,4628 98,3911 102.623 11516 186,621 7708
99,089; 97,7528 100,465 110277 184973 741,64
98,8475 97,1954 98,2436 186,267 7808
98,7354 96,5544 95,0897 187,962 8083
98,7292 934783 186,72 8006
98,8596 92,1281 187,124 8119
98,9709 89,9073 186,765 797.5!
99,0295 88,9057 1859 795.4¢
99,0295 100,069 87,926 1878 8397
99,0295 99,9751 86,9958 103235 188,579 8084
99,0295 999751 860751 102862 185812 802.2
99,0328 99,8894 856723 102489 186,344 8254
99,0954 999312 924536 102123 186841 8292
99,0892 998331 967157 101.736 186,468 8146
986257 979975 101,114 187,15 8464
99,5576 98,545 100,25 188,147 868,64
994642 98,5358 99,005 189375 8668
98,5388 994152 98,3238 980162 190,228 8563
98,5388 992838 97,7206 96,9025 189,781 87074
98,5388 99,0923 97,1054 95,7895 189,346 8948
98,5346 98,8184 96,7277 94,8672 189425 8698

984143 98,5477 95,9882 93,8632 190,234 8952'v
>

Data Explorer 8 x

Quick Info | bottom temp. 2

Variable | Observatio

101 107 113 119 125 131 137 143 1
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= Database interface improvements

15

Database Import

SImApI:S and Database Interface Improvements

= To assist users with process data to extract data
directly from the process database some common
SimApi:s have been made available during installation

= No need to download and install the SimApi after SIMCA®

installation

= More SimApi:s are available on Sartorius Data Analytics

webpage (linkin SIMCA® Help)

= Hierarchies and node trees visible in database import

= Database import of batch data where the process node is
missing a Batch ID tag is now possible

m

Umetrics SIMCA

Database Import Wizard - Cenfigure Data Source

*
Select datasource Setup IDs Selectvariables Selecttime period Summary
Gl
Configure data source Curren 't configurations
Enter filter text here e ST
Data source connections | Data source: PI AP SimAp (May 12 2019
Name Alia: ®? :19:12)
Continuous Export Selected
Default Sampling Interval: 00:01:00
| 4 00.0100 i
Install ODEC connection ND_dE: FILET
ODBC cannection : _ Points (489 tags) =
B Node type: Process node
Install OPC B % Elements (0 tags)
OPC connect I nstalled Byeast AB (5 tags)
O S B Node type: Process node
AspenTech -
Mal 5
InfoPlus.21 and InfoPlus.21 Batch L B M s poacees mode
ype: Process node
[] Dassault Systemes
EBIOVIA Discoverant
0Slsoft
Plwith Asset Framework and Event Frames
Additional SDK from Osisaft is needed to be inst: EventFrameDuration(h)
0 L 7 <EventFrameDuration(d)>
Aveva e Umnes (5 tags)
‘Wonderware Historian I | Node type: Broce: d
__Reactors (5 tags)
) Node type: Process node
I 7 <EventFrameMName>
Back Cancel Help
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Plot interactivity

Plot Interactivity - Color by Rank

= Color by rank added as an alternative for

. . 4 Color by
Continuous coloring .
» Ranked color is useful when the coloring vector - o S — .
values have a skewed distribution . ooncer: -
= Ranked color distributes the colors linearly over the g cor. [~ A
full vector range Runked 0 AV
. . . ol 4 Labels \"\ / 3 >
= Available in the properties pane None . " / AV
& More properties... : / “\\\ f/\x"/ . /i

€001, c002, 003, 004, c005, 006, c007, c008, c009, c010
w

3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400 200

v SARTORILS



Plot interactivity

Plot Interactivity - Axis Options

= Reverse and Log axis available in the properties pane
= Not only for spectra plot

Data Explorer ax
—
—
B ——— SV Appearance vy =
Carra raman combined.DS1 Combined Dﬁ?glgg\bﬂa
o Color ranked according to values in DS2 Variable(Lambda) Axes | Legen d | Styles | Titles
4 General

504 = /J\

Observation Spectra [DS1] ==X Axis font: "‘
DS2Lambda
903

Carra raman combined.DS1 Combined

Color ranked according to values in DS2.Variable(Lambda) . -
a0 0 : Title font:

€001, €002, €003, <004, €005, €006, €007, <008, <009, 010

ol 4 Axis X
50
5 =
2 | N Min: |IB3 |
A g '
& Manc: |361}' |
g - ) :
1 § ; Rotation: |No rotation V|
& <
g : Title: | Raman shift |
: g
3600 3400 3200 3{*17 2800 2600 24‘00 2200 2000 1800 1600 V-S‘O(l 1200 1000 ':
Raman shift ? )
g [ | Reverse axis
o _—"

Log transform

800 000
Raman shift 0

s SARTORILS



Plot interactivity

Plot Interactivity - BCC Coloring

= BCC can be colored by batch conditions

19

=

Scores Batch Plot [M1]

Scores t[1] - Bakers Yeast S17 (M1, PLS)
Color ranked according to values in DS2.Variable(Yield)

Time (h) (shifted)

-0 X

DS2.Yield
0,556606

042
Missing
-=-+3std. dev.

== Average

Data Explorer

Scores Batch Plot =
Component: 1 b
Batch: | [ All batches ] ~ ‘
Control limits: |3 std. dev.; Average batc... >~ | 2
Average: do not remove the average w7
[ ] Aligned
4 Color by
DS2.Yield hd

Data: D52 : BC1_Batch conditions v
Item: VarDS v
Variable: Yield v
Begin color: _ v
End color: I -
Missing color: |:| hd

V| Ranked @
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Import additions

File Import - Templates and Multiple File Import

= Import multiple CSV, TXT and DIF files

= SIMCA® supports multiple file import of text style file
formats

= Template functionality during import
= Template configures columns and rows
= Copy current tab configuration to selected tabs
= Save and load templates

20

‘ s o ou) f ‘ i":;zll_:" om o o ﬂ
e =3 A 2! o
] E “2és ' td .
Clear Auto-format | Formatall Save/load Finish
formatting as current® formatting~ | import
F 1 Format all as current
7* Format selected as current
12 13 14 15 16 17
lf‘“i‘: B L‘i “p=m -
o= ] B go=] [ omn o] 1 "‘ 3
5222 E = -t e
Clear Auto-format Format all | Savefload Finish
formatting as current * formatting® import

) Savetemplate ’

Load template
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Python update

Python News and Additions

= Python updated to version 3.7.9

= NumPYy, SciPy, and Pandas are pre-installed in
the default virtual environment

= Versions aligned with SIMCA®-Q and SIMCA® -
online

= Python security improvements
= User to trust new or updated Python scripts and
Plugins
= New Python functionalities
= Create, copy, and save generic plots
= Plot properties in BCC
= Labels and colors in plots
= All new SIMCA® 17 added functionality

21

>>> import umpypkg

>>> sys.version

'3.7.9 (tags/v3.7.9:13c94747c7, Aug 17 2020, 18:58:18) [MSC v.1900 €4 bit (AMDe&4)]"'

>>> umpypkg.list ()
Version

Package

numpy

pandas

pip
python-dateutil
pytz

scipy
setuptools

5ix

wheel

[ ) (__T| =t [\_J [0 [E_fl = =

(]

(o]

(o]

o D 0D

[

MWs O
M . . o]

= oo

SIMCA

Trust this script?

A previously trusted script has changed. Do you still trust it? Click the
link to locate it in File Explorer.

\AppData\Roaming\Umetrics..\UmPyFilters.py

Trust and continue Mewver trust Ignore for now
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Dataset

Dataset Properties

= |n dataset properties you can
= Change the name of the dataset
= Changing Xand Y assignment
= Set, orrename, Spectral ID

= Add qualitative variables to an existing dataset

Add Variables X
Variable type: Quantitative | Qualitative
Enter qualitative settings:

Settings A

5 @ ~N o vt kW =

v

22

Properties

Variables Observations General Missing values Trimming

Name: Combined (2

Spectral ID: Not selected

Number of variables:

Number of observations:
Import log:

128

Data was pasted\manually entered.

Number of variables: 5
Number of observations: 128
Missing values: 0 (0%)

~ Spectral ID name

Properties O x
Variables Observations General Missing values Trimming

Variables: 5 (X = 0, ¥ = 5, Qualitative = 0)

Index  Variable ID Type Info

Y1 Lambda Y-variable

Y2 Kappa Y-variable

Y3 Iota Y-variable

Y4 Mu Y-variable

Y5 Nu Y-variable

Date/Time configuration Variable type

Edit format... | | Set as default No default X-variable Y-variable

Cancel Apply Help
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Dataset Merge

= In SIMCA® 17 un-matched content is retained in a new
dataset
T3 Dataset - New At-line data unmatched
1
[P ] s> GBS 05 GACYS1 ) A i 61
2 942 2007-05-31 09:22:00 0,995 2,67
3 945 B2 2007-06-01 08:37:30 0,5 6,1 71 71
4 950 B2 2007-06-01 12:45:00 1,12 2,85 298117 421314

23

Merge Datasets X

@ Merge datasets
Merge two datasets by matching observations (side-by-side) or variables (top-bottom).

Side-by-side Top-bottom
Left dataset (master): Right dataset:
‘Process ~ HNew At-line data ~ ‘
$BatchlD $BatchlD Exact
;Timestamp ¥ Sample time ¥ Forward v X
+
Non matching rows: Use last good | Insert missing Q'

Last good crossing over phases
Keep matching values in a separate column

. Keep non matching data in a separate dataset [}

@ Left match 1,3 %, right match 80 %.
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New Vectors - Mean Bias Error

= Mean Bias Error (MBE)

= Average prediction error in original unit and with sign

= Indicates if model has a bias in the predictions
= i.e. over or under predicts

= The new Identity line (1:1) helps to visualize bias

= Available bias vectors

« MBEE
» Estimated from workset observations

= MBEcv
= Calculated from the CV-round predictions of Workset
observations

= MBEP
= Calculated from (true) prediction set observations

= Compare models list found in Home and Predict tabs
= Prediction performance for models with same Y
» Best value in each column in green

24

¥ Y Predicted Plot [M7]

1

BEER_NIR in two parts (M7, PLS), 1stDer_DS12_Session1, PS-BEER_NIR part 3

H  Compare Model Predictions

2

1

2 M5
3 M6
4 M7
5 M8

nts

2
5
4
5

3

RMSEP
0,893875
0,572391
0452814
0,657193

- 08 X
4
MBEP
-0,578917
-0,538642
-0,43518
-0,58237

132150

-
Msg1 S;%J%
13
1338 13
121@P1334%7
’l
s

=
2
@139,
e

L
@140,
r/

8 s

s
nzg@ ] 4;&9'

P"
.
@126 ya
-

6 7
YPredPS[4](Alcohol)
RMSEP = 0,452814
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Compatibility

SIMCA® Compatibility

= SIMCA® 17 is compatible with
= SIMCA® -Q 17 and SIMCA® -online 17

= Save as SIMCA® 16 introduced

= But not available for preprocessing functionality added in
SIMCA® 17

= SIMCA® Qpe format

= A special format for embedded predictions. Need special
implementation to be used
= Only for OEM customers

25

= Filtersin SIMCA 17 not compatible with SIMCA 16

= Smoothing
= Savitzky-Golay Quartic, Quintic
- EWMA
= Moving window
= AsLS smoothing

» Baseline correction
» Offset
» Linear
» AsLS correction

« Normalization
= Peak height
» Peak area

» Other
» Derivatives 1st Quartic, Quintic
» Derivatives 2nd Quartic, Quintic
» Derivatives 3rd Quartic, Quintic
» Derivatives 4th Quintic

SARTORILS



Performance - Some Examples

= Many aspects of SIMCA® performance and responsiveness have been addressed in SIMCA® 17

= Plot creation and interactivity
= e.g. line plots and coloring of line plots

= Opening of projects is approximately 67% faster
= Drop-down lists get populated with values in a fraction (<1%) of the time

= And many more things to improve the SIMCA® experience

SARTORILS
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Thank You for Your Interest in
SIMCA® 17
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