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1. Save Excel file as reqular excel file {not macro enabled)

7= My Documents>UVIOPLS>Exceel-Simea Files>New Oplek Files
UV_OPLS Pro §
Fxcel Workbook (*xisx) 7/ 7 00 ) %
More options...

2. Open Simca ond Select “File”

© [HEHD D

F’tie Home Data Analyze Predict  Plot/

E{Q

Dataset | Stotistics| New — Chénge Au
- - pEDelete | model type~

Dotaset Workset =

Project

No. v ] Model [Typ@

FIG.12A
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3. Select "New" then Regular project

PCT/US2021/027043

New

info Regular project
ENew Regular project Regqulor projects are
* Creote o new project from regulor date, « Overview of da
Open « Identification o
sove ) 8 e iy el
Save as ' Creote a new project from belch deta «Time series ang
The models created

Frint

| W
4. Select Excel file and Select "Open”
o
(S)0Open VN S

skio

=1
Libraries
Computer

Network

LY N,
Look in: |G New OptekiFles ™+ oprEr

Name " o \Date_modified

Recertlaces |BW_OPLS. | _CEX A

e 0 lawors. 1 pro N

- V_OPLS DToA NN\ N S AM
D V_PCA_Simea_lmporl_Hle_Y6.0_bb8ProA_Al_g

41 i i

®

File name: [W_OMS_  _ProA

-] | Open ||

Files of typed All files (*%)

*| | Cancel |

f3Downsize imported dota

FIG.12B
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5. Uncheck all sheets except "X Matrix”. Then click Ok
AY
Select Fxcel Worksheet \ LX ]

An Excel workbook consists of multiple worksheets)
Please select the worksheets you want to import.
@®Separate shests

OMerge above and below, malched on column index
©Merge side by side, matched on row index
Worksheet /
ElRaw Data X/
ElNorm Dalo

B3 X-Adj Dato

B X Matrix

i

L Procedurally generated Cirves

i OK 1 Concel |

FIG.13A



WO 2021/211550 PCT/US2021/027043

24/67
-
D B @s SHCA trport - [X Matrix]
File71| Home | Edit View
2 8 BB E
Add dato | Primary Secendary /Pﬁmcry/ Secondary  Closs B | Quontitative Qualitotive
warioble 10 varioble 1D | i (observation 1D observation 1
Vorighle s | Observation Ids Data Types
¥ Hoticgl &
Primary 0§ Quolitalive 3 Quolitative 3 8 i
i ilot cycle Process Areo] Column Packl Good/Bad | Bifurcation?|Severe Tailing? b
1iPA7 321 Good -1.02042
3 20 321 Good ~10166/
PN 321 _Good ~1.01083
J 4FA7 321 Good ~101/4)
& SiPA/ 421 Good -1.01383
7 BPA/ 321 Good ~101525
HPAT 321 Good -1.0203%
g JPA 321 Good ~-141/42
g SPA 421 Good -1.01742
i R
321 Good ~10
3 BiFA/ 321 Good ~1.5186/
4 13991 PGC PECT Good -1
[RI B PGk PECE Good -
16 13311 6L Gl Good -
i h G Gl Good -
18 sl PGl PGL1 Had -
19 1417 PGC P01 Hod -
20 15245 PEC PGOE Had -
A oo PGC! Bad -1
22 silh PG P Hod -
28 Hml0.85 PG PG Hod -
24 tml0.68 &L PRLE Bad -
L fm?? G G Bad -
28 Tma175, sEO.SP00 PEC_Bad -
27 Hm10.78, TP PECE Bad -
4 | i N i
53U8S N
P Resolve dl )
Sheet: X Matrix {155 vorinbles,] 27 chservations, 69 (1.65%) missing)
(Do primary var. !

6. Ensure First Colum is Primary ID

FIG.13B-1
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= EE R % a
Dote/Time | X-varinble Y-varinble | Exclude Inciude |  Cleor Apply | Finish
i formatling formatting | Import

Variable roles Exclude Auto-formatting | Import
8 9 10 t 12 13 14 15

0.02 0.04 0.08 0.08 0.1 0.12 044 (.16
~(.997 787 | ~0.99 /0511 0,99 7075 0,99/ /87| 0,99 /808 -0.997 /621 ~(, 99847 5| -0.99850 3 ~
~0.9978111 -0.997026! ~0.9977141 -0,987714/ ~0.99/714 ~0.997114] 099782 -0 9985711 -
~(.997 7831 -0.9968 /61 -0.997 /631 ~0.99/ 74 ~0.997 /83 -0.997 783 -0.996677) ~0,9845771 ~{
-(.9970451 ~0.99/0411 -0.9970341 ~0.99/ 781 -0.997/811 -0.93/7141 ~0,93/7811 -0.9984031 ~{

-0.99/7 7081 -0.997 /911 -0.9977911 0,99/ 791 -0.99 7791} -0.99846.5 -0,99846 51 -0.998577
-0.99/851-0.99/1111 09971111 -0.997 /85 -0.99/81 ~0.89785 01,9978y 0998585 ~
-(.9978441 -0.9970771 -0.997844 -0.987777 -0.997777 ~(.99804] -0,998518) -0.9985351
-0.9977811-0.99/0411 -0.997/811 ~0.39//31) -0.997 728 -0.99/ /51 -0,998454) -0.9984551 ~
Cont. ~0.997041 | -0.9970411 -0.9970411 -0.90/041) -0.99 77141 -0.9577/54 -0.997714 -0.997749
From < ~(.9969/51 ~0.80/006! -0.99 /0421 -0,98/0191 -0,9968/ 71 0.4/ 7141 ~0.99/ 714 -0.997 /14 -
F16.1 381 =(0.997065 1 ~0.996766! ~0.9969 /6 -0.9960 76| -(.9960 76 -0.9969 /6] ~0.99 7746 ~0.99 77671 ~
DB 9734%3 -0, 9754% ~E.§.S70412 ~{0.58/ 81 ~(.49/ 9? ~[§,Q§?T§%& =0.987/01 -G398 -

- | - . - -1 . -

- | | S N 11

- - -1 - - - -1 -1

-] -] -1 -1 - -1 -] -1

. - . . - - T -

FIG.13B-2
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DB @ SIMCA fmport — [X Matrix]
Fie || meE i
s B BE @ E e
Add dato | Primary Secondary Pimay  Secondary CEQSS E} {uantitative
N variable B vorioble B | observation D observation
Varioble 1Ds {(bservation lds
X otk
Primary 8 | Secondary 1 Secondary 1{Secondory [i{Secondary 18 Secondary I}
Primary 0] Lot_cyele Process Area|Column Pock| Good/Bad {Bifurcation? {Severs Tailing?
] 1iPA7 321 Good
K PA 321 Good
SiPA/ a21 bood
5 4{PAJ 321 bood
] PAJ 321 Good
7 G6iPA7 321 Good
\ 1iPA] 321 Good
HPA/ 21 bood
SIPAJ 321 bood
) o i Cont. O
it ah i
] LY 371 Cood >
91 8 BC] Coud FIG.158-2
5 136 e GG Good
[ ESIN &4 GL1 Good
7 1318 P Pe01 Good
8 il e 601 Had
18 i oG 001 Ded
PN ErE) G bl bad
M 1s20d PGC PCC1 Bad
77 15003 PG GCl Hod
23 Iimi0B PGS0 P01 Bod
2 im0 o Ghl Bad
75 Hm2d PeC PeC Bad
% HmElh __§2ﬂ35 o0 001 Bad
o imliUR SR P01 Bad
4 il ]
Issues
B Resolve dll
= Sheet: X Matrix (157 variables, 26 chservations)
[No issues §
i .
10, Check bottom of :mpnrt window for “lssues section”. check

that it displays "No issues” Then click finish import

FIG.15B-

1
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10. Check bottom of import window for “lssues section”. check
that it disploys "No issues” Then click finish import

K b N T
Qualitative Date/Time | X-varighle| Y-vorioble | Exclude Include Clear Aoy L
formatling formatting= iy Import |

Doty Types Varighle roles Exclude futo-formatting 1] brport |
i 8 ] 10 11 12 13 14 13
8 1] 0.04 0.08 .08 0.4 012 014 0.18
~1.020371-0.967787 | -0.9970511 -0.997075( -0.997 782! -0.9978081 0997787 -{.99842 51 -0.998523
-1.016671-0.907811 | -0.997006 -0.9477141 -0.997714 -0.997714: -0.997714 -0.93789 -(.9985%1
-1.015931-0.967783| -0.9980761 -0.997 7831 -0.997787 -0.997783 -0.397783| -0.9985271 -.998527
=1017471-0.98/045 | -0.99/041 -0.84/034! -0.99/ /81 ~0.957 7811 -0.997714 -0.987/81] -0.998453
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Select New

S (M Ba™ %v_OPLS_Optek_  _ProA_example.usp — SIMCA

File”) | Home |§Duta  Anclyze Predict Plot/List View Developer

¥ B New a5~ 89 »;th Two first %_
. V= iBgrdt - Kﬂ e @ Add hds ..
Dataset | Stotistics || New | Change Tatof Overview Summary
- ixDelete | model type~ © Rem of fitw
Dotoset Workset T Fit mcdei B
Project Window — Active model: M1 (PCA-X)
No. v | Model | Type A
- T RORR, <Unieds 777

2. Select Observations, Then select the down arrow
next to Class from obs ID and select Good/Bad

Ko |pept e TR € Y-

Workset

or verview | Variables) Observations {Transform|Lag i txpand | Scale | Spreadsheet |

tion

Observations: 78, included: 28, slecled: O
Primary 1D Class 1= | include | |1
y . -

"5 R
c 3
v 75 —
v N -
. 7] - |
v . —
v 3 -
v y ———
v 5 -
v N -—
v 39 -
39975 o = | [ More >>]
Find closs:{ [+]  Set closs: é i “Sell  As modek
Find closs:| [] [Class from obs 3D:]Ga@é?8adiv!§

(Use simple mode| Model type:{PCA-X_ T+] [ ok 1 Concel }[ Help

|

FIG.17
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58 Teo first
= Pede . (51 Add
Worka | Mverview | Varigbles| Observations | Iranstorm| Lag | Expand] Scale | Spreadsheet | tion
ve mo || Ohservations: 28, included: 26, slecled: 0
[Wodel} || | Frimary 10 {Closs L= [ nclude
ML v -} - [ Exclude |
M :% Set Class from Observation 10 [_X_J
: _g Please specify the position of the class|} |~
v "% 11D in the observation ID nome.
s «% Start position: Length: =
Y mi Sample: \[Good| [
v :g Length = ~1 means 'until end of the
w3286 = «| [ More D]
Fnd s [~ 1%) S css —
Find closs: [ =] Closs from obs|id:[Bood/Bedl~{iSetli [ I+
lEise simple mode | Mode! type:[ PCA-X =l [ oK }IF Concel |1 Help |
i
4

3. Select "set’, then select "0k" in the p@gg up window

¥ ilew os - S Tao firs S Dl i
R | &b [BRe W € 5 b o,
Workset ¥ i8] X | Bfod -
Works, | [Tverview {Variobles| Observations | fransform| Lag | Expond | Sale | Spreadsheet | fion
we mo |1 Observations: 28, included: 26, slected: 0
[Wodel || | Primary D Class a1 [Cinclude |
12/ | A o
o & Good .
v A Good =
v i} Good
v 6 Good
- 2 Good -
- 2 Good
4 3 Good
¥ 4 Good
v D Good
v B Good
328 1 Good
VAV Good v | [ Hore >3]
{Find Prmary 0. alp]  Set closs: fs modek
find closs:[ I+] Closs from obs i:{Good/Bad] =] {Sel]
{Use simple mode iModel type:(OPLS-DA |+ E

4. The model type displays os OPLS-DA. Select "0K” FIG.18
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pectrel Time series Dofoset  Missing  Trimming Spectra |[Non herarchical]
filters~  filers- 'summary- value map- overview
dy/dx [=lm] x|
@y/ 83 Select the variobles and observations to transform.
Yariables: 151, included: 151, selected: 0 observations: 28, included: 28, selected: O 2
Primary 1D | State - Primary ID {State -
¥ { incl. E‘j v 1 lndl
« 0.07 Inel. v 2 nel.
(.04 Incl. - 3 ncl,
> §.06 ncl. v 4 nel.
« (.08 Incl. v B ncl. -
¥ (.1 fncl. ¥ 8 nel, =
“ .12 Incl, v 2 ncl.
v 0.14 Incl. - 2 nel,
v .16 ncl. v 3 nel,
(.18 Incl. ~ A ndd
v (.2 Incl. ¥ 500 indd, —
“ .22 incl. v & ncl 5
7 S S S
) ncl. i nel.
078 incl. L35 incl. &im]
v (.3 incl. v 331 6 incl,
“ (.32 Incl. v + 5101 Incl. -
[Find 10... 3 {Find 1D... 3
Finclude | | Exclude] { Include | | Exclude] s
| < Back ¢ Next | U Concel |1 Help | ?tm;?:z

2. Click next on the pop~up menu

FIG.22A
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pectral Time series% Dotosel  Missing  Trimming Spectra |{Non hierarchical
fiters+  filters- summary~ volue map- overview
dy/dx e D3] X
Specify the parameters for the derivation. Select an observation in
l dy / 8x the list to show the original and derivaied in the plois. The number
. of points in each sub~model must be odd ond at least 5 2
(}rsgma: dota: Observations:
: Primary 1D 2
0553 f \ 1
50 s AN 2
- :'x==-==;'s!;*:la'l*wi‘s*E'HW 5 _
0 ?Q203@4@5{}507(}8{3%‘3@%1&2%{)349 2 =
Derivated dola: ;2
3
Ai ﬂ é
0.2 B
% : 5 ol
el [~ s
0'1020304050607080 1100 1201140 | | B~ ¢!
80 110 13X 3416 M
-Derivative specification
Derivative order— (Polynomial order; Points in eoch  Distance between each
® ot derivative | | @Quadratic || i |
©nd derivative| | © Cubic |
©Jrd_derivative
< Back | Next > | |_Cancel j| Hebp | btm2:2

3. The following window will show the dola for

each run ond what the derivative looks like.

Change the value for Points in each o 3

to reduce the level of smoothing. Then Click Next

FIG.22B
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e fitersv Isummary- volue mape overview - 1
| dy/dy S5 1=110. S 1

8y/ 8x Select a name for the new dataset

Dataset X Matrix_1stDer t

?

a @)

7 [ Back | Net > Il Finish I Concel J{ Help | ;
N

4, Nome the new dotosel, then click Finish

FIG.23A
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8. Select the derived dolaset and unselect the initial dolaset

New as - %@ ]ﬁl S0 Two first | Sl 2 |
Ll » : E D add 2 mr@ ey I , |
=) Workset NI He%ggings DMod
Sefect data|Overview |Varigblesi Observations] Transform {Lag | Expand| Scale [Spreadsheet! | es & gmmemﬁgn

Specify which dolasels to finclude ond in which order to include them.
Datoset ISize {Var./Obs.) (&l sz{;g?
X Malrix TS § 28 :
X Matrix_1stDer 151 x 78
i i
$istDerf.0! §1stDer:0
0.08 0.08
2847e-0n | 00219482
A83e-05 | 00137627
6332805 | 0161768
0221062 | 00209274
555}‘33"06 001345387
8 | [Save os defaull defasels) ks model fmggjfg %;{2;;5%3%
3 - 478105 100142876
132 (Use simple mode] Hods! typer =) (oK) ([ Ganeel ) (Pl )|[00136093 " 0020aes2

, G834e-07 | 00135213
132 Good Q0579878 | 2448e-05 | 00141966

32 Good 00377658 1 00726008 1 00210148

PGC Good 0 ] ]

FIG.24A
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7. Go 1o the observations tab.

New s ~ ] ﬁg S Two first | Pt |
5 Edl - o 16D add {3yl ey \5
= Observations: 26, included: 26,gselected: 0 (TG X 7] Hotelings Dhod
5 0000000000000000555500%, Tz ®

i | {Select date|Overview Variablesi Observations] Transform| Lag {bxpand| Scale [Spreadsheet!| los & interprefation

Specifications: 26, included: 26, selected: §

Primary i |Class e i include | el

« 8031100329 _1 Good [ ' E

» 8031100329 _2 Good 0.808

» 8031100329 3 Good -
- 8031100329_4 Good =
« 8031100329 5 Good
« 8031100329 6 Good
Sl S - ——
803110033175 Good $isther0.0} §1stDer:0.0
» 8031100331 4 Good 0.06 0.08
«B031100331.5 Good e T
« 80311003316 Good 2t <4

iR o S T
v 323, % I [Were ) oty ommarne
(Find Primary .. a#}  Set closs: fs modet ?B%ewﬁg 33}2?463};
133 1| Find closs:[ [ Closs from obs 10:{Good/Bod~[[Sel] | ] {}5&52_{35 (0028659
: > 4781e-05 1 00149676
137 |Use simple mode] Hodel tpe OPLS-DA__ [} I Cancel J {_Help_J| (0013488 | 00708
3 S834e-07 1 00135713
{ Good | | i i [003/98/9 | 2448e~05 | 00141966

Set Class from obs ID to Good/Bad. Then click Ok

FIG.248B
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8. Click Autofit, Then scores. The OPLS model

with the first derivative \wiii now be shown ™

5%

© (B BS s ons _Oplek_ _ProA_exampleusp® ~ SMCA —~ Score Scatfe.
Home | Dote Anﬁiyze Predict  Plot/List View Daveloper  Tools

@Edet

{otaset | Slolistics | New Elnelsta +

Dataset v Workset

Eohew oo+

O

L1 88 Two first %
o [
ggnge  Autof L & Remove Qverview Summary
mose ’tygzem Fit model m of fit»

Project Window — Active model: ¥2 (OPLS-DA)

No. g Model  [Type Al NI R¥(oum)
i i OPLS-DA 14340 28 {.908
g, M2 OPLS-DA A AL < 01813

{ Score Scatter Plot [W1] Doloset ~ X Matrix_istDer Summary of Fit (M2] ¢ Score Seatfer-

(N_OPIS_Optek . _ProA_exomple M2 (OPLS-DA)

Colored according fo classes in M2

Sealed proportionelly 1o R2X

g J—
15
10
= /
El / 3991
- B o8
SN
‘";—m' \\
-
-0 ;
-15 -10 ~5

100057+ 1]

F1G.25-1

Cont. On
FIG.25~2



WO 2021/211550 PCT/US2021/027043
44/67

—~ 8, Click Aulofit, Then scores. The OPLS model
with the first derivolive will now be shown

Plot
- & 3
Fa(D)- s
6% A{%;i. ;'?j% %3% L Observed vs. predicted
Scores L;; dinas Hoteling's Dhiod ¥ Cosfficients »
v - ¢ ™ \,.g e BV
Diagnostics & interpretotion
| Rivieum) §2(cum) | Date | Title | Hierarchical
0.834 0.873 2/28/2020 Unlitled
035 080 37379070 Untiled
Cont, | Pt [WI1¥
Frgm 8 Good
FG.25~1 ®fad
|
im1:0.65 T 49"
0,68 IRV
@310 tmt0.78, 8101

N

N

€205 //
/

& 520,35

tm21.75 s20.35 e @stl4
T mo

0 ' 5 10

FIG.25-2
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1. Navigate to the Dota tab, Then click Import datoset

Fle

&) @/ H By S?)é UV_OPLSOptek_  _ProA_examplesp® — SMCA ~ [Predicted Sc.. Pt

i Anglyze  Predict  Plot/list  View  Developer  Tools

o 13 DX LA

LR

import =Dg‘mset Merge Spiit Transpose Delete Generate  Local ' Spectral Time series |

@Gigggtg dataset variables f‘entenngvi fiters+  fillers~ lsum
Datasst Modify dataset Fiters |

Project Window — Active model: M2 {OPLS~DA)

No. 7 | Model Type A

M1 OPLS-DA 14340

s s T ALY

Permutation [M2] Summary of Fit [M2] Datoset — X Matrix_istDer

Score Scattd

15 .

W_OPLS_Opt

_ —

FIG.26A
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6. Click on Score PS. A Score Plot showing the predicted
scores will appeor in the window of the bottom
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8. The predicted scores plot will now show the points from the reqular
scores plot. The data is colored based on good/bad categorization.
Since the new predicted runs were nol clossified as good or bad,
they are colored in gray ~
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