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Motivation — Sample Management

= Better tool to manage test samples

Packaged chip
Wafer Single Chip Packaged chip + board

Cinfineon

& Registration

IE:} Planning

@Q’ Execution
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Background — Problem Statement

Shelf LoDc:tt;ic:n Lot Number | Wafer Number Technology Responsible Scrap Date
4 5 TU889614.03 (1,2,3 HSTF1200 Max Turan Dezember 24
4 5 TU223344 #3-#20 CIT110305 Franz Giebel Dezember 25
4 4 TU911312 1,4,7,10,13,16,19 |CIT120310 Kloppenburg Dezember 30
4 4 QU778812.04 (1,2,3 COLMG Kloppenburg Dezember 30
4 4 QU778812.01 (22,23,24,25 COLMG_GG Kloppenburg Dezember 30
PL887026 4 CARD 7 |.Kranz Dezember 25
P99667 UWU |(1,2,3 INNOVAT TUM |Fromme Dezember 25
4 3 GP0210201 (13, 15,17,18 POOTPA Rebstock Oktober 40
GP2269622 (9, 10 PI90TPA Rebstock Oktober 40
4 3 HF151005.00 |7 MOSFET - 10V L.Balz Dezember 25
4 3 HF888000.02 |2 MOSFET - 10V L.Balz Dezember 25
4 3 P0O118005.09 |3 MOSFET - 10V L.Balz Dezember 25
6ABB87HQZ2 (4,5,6 CPTZ H.Schaffer
4 3 HF212007 18 CPTZ Jan-25
1 5 QU106700 1,3,5,6,23,24 PMOS99R (GaN) |L.Deckert Dec-25
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Background — Problem Statement

Location

Shelf Detail Lot Number | Wafer Number Technology Responsible Scrap Date
4 5 TU889614.03 (1,2,3 - 00 Max Turan Dezember 24
E TU223344  [#3-#20 L (207 Giebel Dezember 25
4 |a TU911312  |1,4,7,10,13,16,19 data Kloppenburg Dezember 30
4 4 QU778812.04 (1,2,3 CILMG Kloppenburg Dezember 30
4 4 QU778812.01 (22,23,24,25 COLMG_GG Kloppenburg Dezember 30
CARD 7 |.Kranz Dezember 25
INNOVAT TUM [Fromme Dezember 25
4 3 POOTPA Rebstock Oktober 40
GP2269622 (9, 10 PI90TPA Rebstock Oktober 40
4 3 HF151005.00 |7 MOSFET - 10V L.Balz Dezember 25
4 3 HF888000.02 |2 MOSFET - 10V L.Balz Dezember 25
4 3 PO118005.09 |3 MOSFET - 10V : Dezember 25
Incomplete
6ABB87HQZ2 |4,5,6 CPTZ
4 3 HF212007 18 CPTZ Jan-25
1 5 QU106700 1,3,5,6,23,24 PMOS99R (GaN) |L.Deckert Dec-25
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Goal

S

Improve data Improve system
quality usability
Subjective
Assessment
High
I |TIT
Low T, . . Objective Error _
l L Tolerant Engaging
Low High Assessment ¢
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Method — User Interface Development

/ Initial Design \

Design
Goals

6rototvpe Desiqh

Prototype
Interface

A 4

Ty

Design
Guidelines

\_ J

/ Final Design \

[ Operational J

Interface

Ty

Formative

\[ Evaluation ])

Ty

Evaluation

[ Summative J

\_ J
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Method — Evaluating Data Quality & Usabillity

Subjective Assessment

Objective Assessment

- Strongly Strongly a
[ | D ata u al I t | found the information provided by the disagree agree Z .y 1 aCC 'r' ) D ('r )
tool to be accurate. | | | [ [ | ]j= J J
1 2 3 4 5 C A l —
‘! Strongly Strongly
u C C u racy | found the available data fields to be disagree agree | a |
complete. | | | [ [ |
1 2 3 4 5
= Completeness
| found the data in the tool to be disagree agree _
. consistent. | | [ | C Cl — i
= Consistency T s & X
Strongly Strongly
| was satisfied with this tool overall. |d|sagree| | | | agree | C CS
1 2 3 1 5 A
- b = I = Strongly Strongly
U S a. I I ty | found this tool unnecessarily complex. |dl sagree | | | | agree |
1 2 3 4 5 n n n
Strongly Strongly
| found it easy ta fill in the data. |d'sag'ee| | | | a8ree | E CW; x C4A; E CW; xCC; , § CW; X CCS;
1 2 3 4 5 i=1 i=1 i=1
| think that | would need the support of a ﬁlt;‘;;i‘; St:;:‘iy
technical person to be able to use this | | | | | |
tool. 1 2 2 4 5
Strongly Strongly R d t. m t k
| had a clear understanding of where disagree agree e C O r I e a' e n )
each data needs to be entered. | | | [ [ | .
1 2 3 4 5 I k d
Mouse CIICKS an
| found it easy to understand the correct disagree agree
format for entering the data. | | | [ [ | k y t k
T T T eystrokes
Strongly Strongly
| received support from the tool for disagree agree
entering the data. | | | [ |
1 2 3 4 5
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Implementation — Prototype Development TUMN

NE) TREL Hian ZingVoon (=

Y
> Sample Type T | Lot Number Wafer Number Technology Status LELERE
243 samples 1 Wafer TU180333 3 ClToo1 In Storage Select a sample...

2 Wafer TU180333 4 CIToo1 In Storage
Status: Select... v
3 Wafer TU180333 5 CIToo1 In Storage
Type: Select... v 4 Wafer TU180333 6 CIToo1 In Storage
5 Wafer TU180333 7 CIToo1l In Storage
Responsible: - v
6 Wafer TU180333 8 CIToo1 In Storage
Creator: - v 7 Wafer TU180333 9 CIToo1 In Storage
8 Wafer TU285748 1 ClToo2 In Storage
Technology: - v
9 Wafer TU285748 2 ClTooz In Storage
Lot Num: 10 | Wafer TU285748 3 CITooz In Storage Select a sample to edit...
. 11 Wafer TU285748 4 CIToo02 In Storage
Basic Type: Select... v
12 Wafer TU285748 5 ClToo2 In Storage
LR ETTE 13 Wafer TU285748 6 CITon2 In Storage
SpaRQ Project: Select - 14 Wafer TU285748 7 ClToo2 In Storage
15 | Wafer TU285748 8 CITo02 In Storage
S Timefi 2
crap Himeframe 16 | Wafer TU285748 9 CIToo2 In Storage
17 Wafer TU285748 10 CIToo02 In Storage v
Y Reset Filter
1 to 100 of 243 records < 1 2 3 >
- Implementation
Slide 8 P 25 October, 2024
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Implementation — Prototype Development

Create new sample

Sample Type: *

Sample Status: *

Lot Number: *

Wafer Number: *

Technology:

Project:

Responsible: *

Creator: *

Use case: *

Shelf:

Location Detail:

Save sample

Select...

Select...

Enter your lot number

Select...

No project

Select...

Select...

Select...

Select...

Select...

Validate Lot

Cancel
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Implementation — Generated Data

TUTI

cw,  CW, CWs, cw, CWs CW, cw,
= 0.05 = 0.05 = 0.25 = 0.20 = 0.15 = 0.20 = 0.10
Shelf LEC::;;“ Lot Number Wafer Number Technology Responsible Scrap Date
4 5 TU180333 3 CITo01 Linus Thorun 2029-12-01 00:00:00
4 5 TU180334 4 CITO01 Linus Thorun 2029-12-01 00:00:00
4 5 TU180335 5 CITO01 Linus Thorun 2029-12-01 00:00:00
4 5 TU180336 6 CITo01 Linus Thorun 2029-12-01 00:00:00
4 5 TU180337 7 CITO01 Linus Thorun 2029-12-01 00:00:00
4 5 TU180338 8 CITo01 Linus Thorun 2029-12-01 00:00:00
4 5 TU180339 9 CITO01 Linus Thorun 2029-12-01 00:00:00
- - 1 KEY_8 - 2027-12-01 00:00:00
w2 3 QU664520 23 PPTX2 Max Turan 2027-12-01 00:00:00
w2 3 QU664522 9 PPTX3 Max Turan 2027-12-01 00:00:00
w2 3 QU664530 22 PPTX4 Max Turan 2027-12-01 00:00:00
w2 3 QU664550 15 PPTX5 Max Turan 2027-12-01 00:00:00
w2 3 QU664555 9 PPTX6 Max Turan 2027-12-01 00:00:00
3 2 HF888000.02 |2 - Leon Balz 2026-05-01 00:00:00
w2 2 GP226922.03 |15 PO9OTPA Hans Rebstock |-
Slide 10 Implementation 25 October, 2024
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TUTI

Evaluation — Data Quality
Subjective Assessment

Objective Assessment
Objective Assessment of Data Quality Subjective Assessment of Data Quality
I Excel I NEXTREL B Excel B NEXTREL —— Mean
5 4
4 i
£ 2
= —
S g 3
(-4
2 ]
1 i
Weighted Weighted Weighted Accuracy Completeness Consistency
Accuracy Completeness Consistency
. . Dimension
Dimension
Evaluation 25 October, 2024
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Evaluation — Usability UM

Objective Assessment Subjective Assessment
Time Taken

4.0, HEE Excel

3.5/ W NEXTREL I Excel WM NEXTREL —— Mean

S

2.5

2.0
1.5

Satisfaction Simpllicity Ease of Use Usability Clear Format Sup'port

without Understanding Clarity from Tool

Instructions

System Usability Feedback

1.0
0.5
0.0-

Average Time (minutes)

Time

Rating
w

Actions Logged

I Excel
80
BB NEXTREL 2

70
60
50
40
30
20
10

Average Counts

Category

Mouse Click Keystroke
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Conclusion T|_|T|

= Improved data quality and usability
= NEXTREL requires longer time and training for new users

= Standardized templates improve data quality

Slide 13 Conclusion
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Thank you for your attention
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Backup — Data Quality (Accuracy) T|.|T|

" ACCUFaCy Name Address Postal Code Delivery Date
= Syntactic accuracy Alice | ArcisstraBe 21 80333 01.09.2024
= Semantic accuracy Bob | Bolizmannstral3e 15 Garching bei 15.09.2024

Minchen

Charlie| Am Campeon 1-15

{Ac-(-(r) — Qi=1 ”'f-"f-'l(:’lh D(f:))&}

1. ifri € D(ri).
1—-NED(r;. D(r;)) otherwise.

Neubiberg 30.09.2024

String errors ace(ri, D(r;)) = {

if ri € D(ry).

otherwise.

. 1.
Numerical errors ace(ry, D(r;)) = lri=D(r;)|
~ Max(r;, D(ri))

Slide 15 Backup 25 October, 2024
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Backup — Data Quality (Accuracy)

TUTI

Technology

HSTF1200

CIT110305

CIT120310

COLMG

I Im | =

COLMG_GG

CARD 7

INNOVAT TUM

PS0OTPA

PO0OTPA

MOSFET - 10V

MOSFET - 10V

MOSFET - 10V

CPTZ

b B i I i Y B o B B e I B i N e

CPTZ

PMOS99R (GaN)

B (5,0(0)

lal

NED = Normalized Edit Distance (0,1)

Levenshtein Distance between
“INNOVAT TUM” and
=3

NED = 3
13

acc =1 _ 3= 0.77
13

Technology

HSTF1200

CIT110305

1
1
CIT120310 1
CILMG 1

COLMG_GG

[ERN

CARD 7

[EEN

INNOVAT TUM

[ERN

POOTPA

[EEN

POOTPA

—l=l=Il=ml=1

MOSFET - 10V 1

MOSFET - 10V 1

MOSFET - 10V

=

CPTZ 1

I I—l—Il=m [,

CPTZ 1

PMOS99R (GaN) 1

14.77

CAtechnology = 1—5

CAtechnology = 0.9847
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Backup — Data Quality (Completeness)

TUTI

Person ID Name Gender | Birth Date Email
= Completeness

1 D Mal 01.01.1990 | d 90 il.

= Schema completeness i = anny30@gmall.com
2 Emily Female | 10.02.1993 NULL

= Column completeness

. ; rak | wae | 15051005 [

= Population completeness dink ™

4 Gabrielle Female | 20.05.1992 NULL

Number of incomplete items

Completeness rating = 1 — (

Total number of items

CCi=1——
: X

Slide 17
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Backup — Data Quality (Completeness)

Scrap Date

Dezember 24

Dezember 25

Y Scrap Date

Dezember 24

Dezember 30

Dezember 30

Dezember 30

Dezember 25

Dezember 25

Oktober 40

Oktober 40

Dezember 25

Dezember 2

Dezember

Jan-25

Dec-25

=0

Cell completeness
for this particular cell

Dezember 25

Dezember 30

[ S N

Dezember 30

Dezember 30

Dezember 25

Dezember 25

Oktober 40

Oktober 40

Dezember 25

Dezember 25

Dezember 25

Jan-25

1

Dec-25

1
CCScrap pate = 1 — E

14
CCScrap Date = ¢

Slide 18

Hian Zing Voon: Formative Evaluation of Data Management Tools on Data Quality and Usability

Backup

25 October, 2024



Backup — Data Quality (Consistency)

TUTI

Employee ID Name Age Start Year Position
- Consistency 100 Harry 22 ! Reliabilty Engineer
n Integ”ty Constraint 101 vy 25 2023 Sales Representative
. . . 102 Jack 2022 IT Specialist
= intrarelation constraint o [ pecialis

Table 2.3.: Example of an Employee relation

= |nterrelation constraint
= Between 2 related data elements

Promotion ID | Employee ID | Promotion Year New Position
* Format 321 100 Senior Reliability
Engineer
322 101 Sales Manager
323 102 Senior IT Specialist

Table 2.4.: Example of a Promotion relation for employees in Table 2.3

CCS,—zl—(

Number of incomplete items
Total number of items

Number of inconsistent units
Total number of consistency checks performed

Consistency rating = 1 — (

Slide 19 Backup
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Backup — Data Quality (Consistency)

Wafer Number CCS;=1- (’Number qffnmmpfeim frems) Wafer Number
Total number of items
1,2,3 F 1,2,3 E
H3-#2() m—G=p H3-#20 0
1,4,7,10,13,16,19 |C 1,4,7,10,13,16,19 ©
1,2,3 C Cell consistency for 1,2,3 0 ces . 10
22,23,24,25 ¢ this particular cell 22,23,24,25 0 Wajer Number - 15
E 70 E "5 CCSwager mumber = T2
13, 15,17,18 P 13, 15,17,18 0
9, 10 P 9, 10 g
7 \ 7 1
2 )\ 2 1y
3 \ 3 1y
4,5,6 C 4,5,6 0
18 C 18 1z
1,3,5,6,23,24 P 1,3,5,6,23,24 | 0
Slide 20 Backup 25 October, 2024
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Backup — Implementation

Edit Wafer Selections

Select All Selectable Range

Cancel

Slide 21 Backup 25 October, 2024
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Backup — Implementation

Create new sample

Sample Type: *

Sample Status: *

Lot Number: *

Wafer Number: *

Technology:

Project:

Responsible: *

Creator: *

Use case: *

Shelf:

Location Detail:

Save sample

Wafer

In Storage

TU385354

Select...

No project

Hian Zing Voon

Hian Zing Voon

Monitoring

Select...

Select...

Validate Lot

Cancel

Slide 22
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Backup — Questionnaire and Study Workflow

TUTI

Strongly Strongly Strongly Strongly
| was satisfied with this tool overall. disagree agree 6. |found it easy to understand the correct disagree agree
| | | | format for entering the data. | | | |
1 2 3 4 5 1 a 5
SF”:'”EW Strongly Strongly Strongly
| found this tool unnecessarity complex. disagree 3BTe€ 7, |received support from the tool for disagree agree
| | | | | | entering the data. | | | |
1 2 3 4 5] 1 a 5
Sicrc-ngly Stronaly Strongly Strongly
| found it easy to fillin the data. |dlsagree | | | | agree | 8. Ifound the information provided by the dizagres agree
tool to be accurate. | | | |
1 2 3 4 5 1 1 5
Strongl Strongl
| think that | would need the support of a di s s Strongly Strongly
technical person to be able to use this | 1sagree | | | | agree | 5. |found the available data fields to be dizagree agree
. complete.
tool 1 2 3 4 5 | 1 | 7 | = |
Strongly Strongly Strongly Strongly
| had a clear understanding of where disagree agree 10.1found the data in the tool to be disagree agree
each data needs to be entered. | | | | | | consistent. | | | |
1 2 4 5 1 4 5
4 N\ [ N\ [ N\ N\ N\
Enquire Ask the
participant’s participant to
Provide a background Shg;:;?ﬁgfw fillin data Demonstrate Have the
brief and needs to be using Tool A how Tool A is participant to
introduction familiarity . (record time, used in daily complete the
- . « entered (via . . . .
to the topic with the “Test ictures) log clicks life questionnaire
Sample” P and
workflow keystrokes)
. J VAN J F J J L J
Repeat using Tool B
Backup

Slide 23
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Backup — Participants’ Background TUMN

Age Group Experience Level

B 18-24 [IE 25-34 [ 35-44

B Experienced

I Non-Experienced

Slide 24 Backup 25 October, 2024
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Backup — Subjective Assessment of Usability TUMN

Strongly Strongly
dizagree agres
1. |'was satisfied with this tool overall. | g | | g |
1 2 3 4 5
Strongly Strongly
di
2. | found this tool unnecessarily complex, | |sagree| | | | agree |
1 2 3 4 5
Strongly Strongly — e
di ective — ~14.3%
3. | found it easy to fill in the data. | Isagree | | | | agree |
1 2 R 4 L Efficient — ~14.3%
. Strongly Strongly -
4, |think that | would need the support of a . Usability 5
d Engaging — ~14.3%
technical person to be able to use this | ISagree | | | | agree | 9aging °
tool. 1 2 3 4 5
Strongly Strongly Error Tolerant — ~28.6%
9. |'hadaclear understanding of where disagree agree S Engaging
each data needs to be entered. | | | | | |
Tolerant
1 2 3 4 S Easy to Learn — ~28.6%
Strongly Strongly
6. |found it easy to understand the correct disagree agree
format for entering the data. | | | |
1 2 3 4 5
Strongly Strongly
7. | received support from the tool for disagree agree
entering the data. | | | |
1 2 3 4 5
Slide 25 Backup 25 October, 2024
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Backup — Objective Assessment of Data Quality

Quantitative Data Accuracy

BN NEXTREL

I Excel

Rating

Technology Responsible Scrap Date

Shelf Location Lot Number Wafer
Detail Number
Column
Backup
Hian Zing Voon: Formative Evaluation of Data Management Tools on Data Quality and Usability 25 October, 2024
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Backup — Objective Assessment of Data Quality

Quantitative Data Completeness
BN NEXTREL

I Excel

Rating

Technology Responsible Scrap Date

Shelf Location Lot Number Wafer
Detail Number
Column
Backup
Hian Zing Voon: Formative Evaluation of Data Management Tools on Data Quality and Usability 25 October, 2024
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Backup — Objective Assessment of Data Quality

Quantitative Data Consistency
B Excel I NEXTREL

Rating

Technology Responsible Scrap Date

Wafer
Number

Lot Number

Location

Detail

Column
25 October, 2024
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Backup — Objective Assessment of Data Quality

= Selection of data from Excel shown to participants

Slide 29

‘ Shelf [-| Location Detail -|Lot Number [-|Wafer Number [-|{Technology ~|Responsible ~|Scrap Date .|
TU889614.03 1,2,3 HSTF1200 Turan Dec-24
w3 2 TU223344 7,8,3 CIT110305 Turan Sep-25
w3 2 TU911312 CIT120310 Turan Mar 27
w3 2 TU911313 CIT120310 Turan Mar 27
w3 2 TU911314 CIT120310 Turan Mar 27
w3 2 TU911315 CIT120310 Turan Mar 27
w3 2 TU911316 CIT120310 Turan Mar 27
w3 2 QU778812.04 C9LMG Turan Mar 27
w3 2 QU778812.05 COLMG Turan Mar 27
w3 2 QU778812.06 C9LMG Turan Mar 27
w3 2 QU778812.07 CILMG Turan Mar 27
w3 2 QU778812.08 COLMG Turan Mar 27
w3 2 PL887026 P9OTPA Turan Mar 27
w3 2 P99667 UWU N Turan Mar 27
w3 2 GP2269622 CPTZ Turan Mar 27
w3 2 GP3696222 CPTZ Turan Mar 27
w3 2 GP2469622 CPTZ Turan Mar 27
w3 2 QU123444.01 C9LMG_GG Turan Mar 27
w3 2 QU123444.02 CILMG_GG Turan Mar 27
w3 4 HF151005.00 4,5,6,7,89,10,11,12 MOSFET- 10V Turan Aug-26
w3 2 HF888000.02 MOSFET - 15 V Turan Mar 27
w3 2 QU106700 PMOS99R (GaN) Turan Mar 27
w3 2 QU106701 PMOS99R (GaN) Turan Mar 27 *data iS a|tered for
w3 2 QU106702 PMOS99R (GaN) Turan Mar 27 ] L.
w3 2 QU106703 PMOS99R (GaN) Turan Mar 27 COnfldentlallty
w3 2 6ABB87HQZ2 CARD 7 Giebel, Turan Mar 27
w3 2 6ABB87HQZ3 CARD 7 Giebel, Turan Mar 27 pu rposes
Backup
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Backup — Objective Assessment of Data Quality

= Selection of data from NEXTREL shown to participants

10

11

12

13

14

15

16

17

Sample Type

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Wafer

Lot Number

TU180333

TU180333

TU180333

TU180333

TU180333

TU180333

TU180333

TU285748

TU285748

TU285748

TU285748

TU285748

TU285748

TU285748

TU285748

TU285748

TU285748

Wafer Number

10

Technology

ClToo1
ClToo1
CIToo1
CIToo1
ClToo1
ClToo1
CIToo1
CITo02
CIToo2
CIT002
ClTo02
ClTo02
CITo02
ClT002
ClT002
CIT002

ClToo2

Status

In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage
In Storage

In Storage

*data is altered for
confidentiality
purposes
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Backup — Subjective Assessment of Data Quality TUMN

= Violin plot with no data range restriction

Subjective Assessment of Data Quality

I Excel B NEXTREL — Mean

7

Accdracy Compléteness Consiétency

Dimension

Slide 31 Backup 25 October, 2024
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Backup — Subjective Assessment of Data Quality TUMN

= Restricting violin plot to be within data range

; Subjective Assessment of Data Quality Subjective Assessment of Data Quality
I Excel I NEXTREL —— Mean I Excel I NEXTREL —— Mean
61 5.
5 _
4 -
4
g £
= 3 = 3
& @
2 4
2 4
1 _
01 1
Accdracy Compléteness Consiétency Accuracy Completeness Consistency
Dimension

Dimension

*both have different ranges of limit on y-axis

- Backup
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Backup — Subjective Assessment of Data Quality TUMN

= Box plot versus violin plot

Subjective Assessment of Data Quality

Subjective Assessment of Data Quality

BN Excel W NEXTREL BN Excel [ NEXTREL —— Mean

5- . )

4- T | | 4_
o ()]
£ £
s 3 B 3
: ; :

2- . | 2-

1- ) 1+

Accdracy Compléteness Consislitency Accuracy Completeness Consistency
Dimension Dimension
Backup 25 October, 2024

li o : : : "
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Backup — System Usability Feedback TUMN

= Violin plot with no data range restriction

System Usability Feedback

8
I Excel B NEXTREL —— Mean
7_
6_
5_
o 41
c
.E
£ 37
2_
1_
0_
~ satisfaction Simpllicity Ease of Use Usability Clear Format Sup'port
without Understanding Clarity from Tool
Instructions
Category
Slide 34 Backup 25 October, 2024
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Backup — System Usability Feedback

TUTI

= Restricting violin plot to be within data range
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= Box plot versus violin plot
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