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Agenda

» Data Quality Framework (DQF) concept
— Constraints (rules) definition
— Contracts

» Data input validation & data quality analysis
» Measurement and calculation of data quality
» Data quality visualisation

» Comparison to Food Composition DQF

» Your feedback / discussion

» Survey
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Data Quality Framework (DQF) concept

» Managing and measuring data quality (DQ)
» Constraints as DQ indicators
» Unique definition and validation

» Flexible and highly configurable DQF
— Importance weights for constraints
— Grouping of constraints
— DQ contracts for different users
— Various visualisations

:* * *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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DQF concept - Constraint definition

» Constraints defined in a single place in the
system (by developer)

» Constraint groups can be defined (by
developer)
— Constraints can belong to one or more groups

— Allow organising constraints into logical units
(Constraint types, accuracy, completeness, etc.)

— Allow to validate/analyse only certain groups

> This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
* * . .
> for research, technological development and demonstration (Grant Agreement no. 289108)
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DQF concept - Constraint definition cont.

» No possibility to add new constraints or
constraint groups for a user of the application
» User can define weights and threshold
— 0: Not important, 100: Most important
— Threshold between warning and error
— Default weight

» Weights can be overwritten (if configured)

:* * *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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DQF concept - Contracts

» A contract defines the weight (importance) for
each of the constraints

» A contract is a simple file (editable in GUI)
» Default contract exists as fallback
» Users can define their (multiple) own contracts

» Contracts can easily be imported and shared
between users

:* * *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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DQF concept - Example

» Sample: Kartoffelsuppe (engl. Potato soup)
» AnalysisValue: Total copper, 0.845 mg/kg

» Two constraints:

— Sample.englishName.NotEmpty=80, active
(very important)

— AnalysisValue.verifyingBy.NotEmpty=20, active
(less important)

» Other constraints: Min/Max, Range, Email, URL,
Pattern, etc. and custom constraints (“Was the
subsample bought in the store as planned?’)

:* *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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H Save Qf Save & close ® Close

| TDS Pool

| 1d 6
Pool name |Knublauch

English name |Gar|ic

|
| Load picture...
|
|

Scentific name |No scientific name

| Pool Info | Pool Names | Langual | FoodEx2 | Markers | Sampling | Remarks | Categories | samples | Files | Pooling|

FoodEx2 Exposure |Gar|ic and similar (p) (ADDGY) | [ ]

FoodEx2 Facet
Food Ex2 Facet Add...

Data input validation

FoodEx2 comment it
Comment E' I
AL
|
| Data quality evaluation I

Well dane, currently there are no constraint violations!
Current object quality is 100.0%
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H Save Qf Save & dose ® Close
TDS Pool
Id 6
Pool name |

English name |Gar|ic

|
| Load picture...
|
|

Scentific name |No scientific name

| Pool Info | Pool Names | Langual | FoodEx2 | Markers | Sampling | Remarks | Categories | samples | Files | Pooling|

FoodEx2 Exposure |Gar|ic and similar (p) (ADDGY) | [ ]

FoodEx2 Facet
Food Ex2 Facet Add...

Data input validation

FoodEx2 comment it

Comment E'

Data quality evaluation

The pool name cannot be empty.

RN This project has receiv e pool name must have at least 2 characters.
:' *: for research, technolog Current Dbject qua I'It\r is 59.523B08% i
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H Save y Save & dose x Close

=
o
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| Pool name Knoblawich | valueid |6 |
Substance name | Salmonela Worb |
Value 0.06 | Value type | (MN) mean v
Unit '{mg) milligram ~ | Matrix unit | (W) per 100g edible portion v

Value | Lab analysis | Markers | Remarks | Files |

Measurement limits

LOD 0.0002 | LOQ |0.0003

LOR |0.0001 |

Statistics

Mean 0.06 | Median 1 |
Minimurm |U | Standard deviation |U.Ul |
Maxirmum |2 | n |12 |
Uncertainty |U.1 | Maximum uncertainty |U.2 |
Date

Verifying date |2014—U?—3U | Verifying by |da'u'id |

Data input validation

Data quality evaluation

Well done, currently there are no constraint violations! I
Current object quality is 100.0%

This project has
for research, tecll
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d H Save v Save & dose x Close

Pool name |Knoblaud'1 | Value id |E |

Substance name |Salmonella Warb |

Value |U.UE | Value type [ﬂ"lhl]mem v]

Unit '{mg) milligram ~ | Matrix unit | (W) per 100g edible portion v

Value | Lab analysis | Markers | Remarks | Files |

Measurement limits

LOD 0.0002 | LOQ |0.0003

LOR |0.0001 |

Statistics

Mean 0.06 | Median 1 |
Minimurm |U | Standard deviation |U.Ul |
Maxirmum |2 | n |12 |
Uncertainty |U.1 | Maximum uncertainty |U.2 |
Date

Verifying date |2014—U?—3U | Verifying by | |

Data input validation

Data quality evaluation

"Verifying by' field should not be empty.
Current object quality is 92.30769%

This project has
for research, tec
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7 FoodCASE Ad Y Ys I |

| File Help

General Settings | User Administration | EuraFIR Thesauri | User Thesauri | Versions | Data Quality Analysis | Tds Data Quality Analysis
Tds Data Quality Analysis Toolkit Administration

Run Tds Data Quality Analysis | Edit or Create Analysis Contract | General Tds Validation Settings | Tds Input Validation Settings |
Contract

Selected Contract: | =cts\FoodCASE-Risk\FoodCASELb\srcresources\contracts\de faultContract. properties |[ Choose Contract. .. ]

'l [ Entity and Group Selection
|0 All Analyzable Tds Entities and Groups
= || TdsPoolValue
i e [J] # TdsPoolValueChedks
# CompletenessChecks

{ L[] # AlUngrouped Constraints
= || TdsPoal

# Al Ungrouped Constraints

Analysis
[ Start Analysis
Analysis Results

6 objects of type Td=sPoolValue were wvalidated and 0 were wviolation-free

Cut of 36 constraints that were validated inm total, & vioclations were found

& objects of type Td=Pool were wvalidated and 6 were violation-free

Data quality analysis

Cut of 30 constraints that were wvalidated in total, 0 vioclations were found

&6 objects of type TdsPoolValue with weighted average guality of 80.76%226%
&6 objects of type Td=Pool with weighted average gquality of 100.0%

The overal weighted average guality of the walidated data is 90.38461%

This proje WWW.Tds-exposure.eu
**

A for research, technological development and demonstration (Grant Agreement no. 289108)
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File Help

General Settings | User Administration | EuroFIR Thesauri Versions | Data Quality Analysis | Tds Data Quality Analysis
Tds Data Quality Analysis Toolkit Administration

Run Tds Data Quality Analysis | Edit or Create Analysis Contract | General Tds Validation Settings | Tds Input Validation Settings |
Contract

Selected Contract: |:ts'|.F|:u:u:|C.-5.5E-Risk'nandC.ﬂ.SELib'nﬁrc'qesu:uuru:es\,cu:ntrau:tsH,E}campIECDnt'an:t.pererﬁes |[ Choose Contract. ..

Entity and Group Selection
./ All Analyzable Tds Entities and Groups
EI || TdsPoolValue
# TdsPoolValueChecks
# CompletenessChecks

# Al Ungrouped Constraints
= | TdsPool

o [F] # All Ungrouped Constraints

Analysis
|§ Start Analysie
Analysis Results

6 objects of type Td=sPoolValue were wvalidated and 0 were wviolation-free

Cut of 36 constraints that were validated inm total, & vioclations were found

& objects of type Td=Pool were wvalidated and 6 were violation-free

Data quality analysis

Cut of 30 constraints that were wvalidated in total, 0 vioclations were found

6 objects of type TdsPoolValue with welighted average guality of 51.48148%
&6 objects of type Td=Pool with weighted average gquality of 100.0%

The owveral weighted average guality of the walidated data is 90.740746%

* ¥ % . . .
&y This proj WWW.TdS-exposure.eu
LN for research, technological development and demonstration (Grant Agreement no. 289108)
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Data quality analysis

FoodCASE Admin

File Help

General Settings | User Administration | EuroFIR Thesauri

Eidgendssische Technische Hochschule Zirich

Versions | Data Quality Analysis | Tds Data Quality Analysis

Tds Data Quality Analysis Toolkit Administration

| Run Tds Data Quality Analysis | Edit or Create Analysis Contract | General Tds Validation Settings | Tds Input Validation Settings |

Contract

Edit Contract

Selected Contract: | s\FoodCASE-Risk\FoodCASELib\srcresources\contracts\defaultContract. propertie | | Choose Confract... |

2 EuroFIR

Food Information Resource

Entity Mame
TdsPool

Entity Field (optio...
name

Constraint Mame
Size

Weight Is Inactive

=
o
(7]
o
ol
=
=]
o
=8

TdsPoal

endglishiMame

MotEmpty

TdsPoal

FoolFatConsistent

TdsPoal

|IniguePoolMame

TdsPoal

name

MotEmpty

TdsPoalValue

ValidMinMax

TdsPoalValue

mirirmum

Mir

TdsPoalValue

value

Mir

TdsPoalValue

verifyingBy

MotEmpty

TdsPoalValue

maximum

Mir

TdsPoalValue

ValidRangevalue

5
5

Reload Contract

Mew Contract... ] [ Save Changes

RPN This proj '
for research, technological development and demonstration (Grant Agreement no. 289108)
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File Help

General Settings | User Administration | EuroFIR Thesauri Versions | Data Quality Analysis | Tds Data Quality Analysis
Tds Data Quality Analysis Toolkit Administration

| Run Tds Data Quality Analysis | Edit or Create Analysis Contract | General Tds Validation Settings | Tds Input Validation 5etthgs|

Cverride constraint contract weight if its payload attribute is set

-
Default constraint weight: a0 [

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 385 90 95 100

-
Warning to error threshaold: g

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Information about quality metric and scale

Here we will explain how quality is calculated, and describe the metric and scale that is being used for the caloulations.

Data quality analysis

[ Save Changes H Discard Changes ]

RPN This proj '
for research, technological development and demonstration (Grant Agreement no. 289108)



File Help

General Settings | User Administration | EuroFIR Thesauri i | versions | Data Quality Analysis | Tds Data Quality Analysis
Tds Data Quality Analysis Toolkit Administration

| Run Tds Data Quality Analysis | Edit or Create Analysis Contract | General Tds Validation Settings | Tds Input Validation Settings
Contract
Selected Contract: | jects\FoodCASE-Risk\FoodCASELb\srcyresources \contracts \de faultContract. propertie |[ Choose Contract. ..

e EuroFIR

wrood Information Resource

En1:it5|I and Group Selection
] All Analyzable Tds Entities and Groups
| TdsPoolValue
-[¥] # Al Ungrouped Constraints
- [¥] # CompletenessChecks
; # TdsPoolvalueChecks
EI |/ TdsPool
‘ # Al Ungrouped Constraints

Data quality analysis

Showe warnings during input validation

[ Save Changes H Discard Changes ]

*

AP This proj

for research, technological development and demonstration (Grant Agreement no. 289108)
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Data quality measurement / calculation

» DQ is calculated as the weighted arithmetic
mean of all DQ indicators

» Other calculation schemes are possible but not
implemented yet

» Users cannot influence the calculation directly
but indirectly by defining the constraint weights

:* * *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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DQ calculation example

» 100 data entries, error threshold = 60

» Constraint A (‘Sample English name not empty’), weight 80

» Constraint B (‘Analysis value verified by notempty’) , weight 20
» 5 entities violating constraint A (quality indicator A: 0.95)

» 40 entities violating constraint B (quality indicator B: 0.60)

» Overall entity quality indicator calculated as:

weight A
80 *0.95+ 20 % 0.6 — 0.88 weight B
80 + 20 - QlrA

Ql B

:* * *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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Data quality visualisation - Outlook

Number of violations per entity type/group

w
o=
(]
=)
T
(@]
50 —{2 ®
©
= @
40 —| <o @
£
> ®
30 —
20 —
10 —
Entity type
® Sample @ Sub-sample
@ Analysis value @ Study
@ Lab analysis
Pl This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
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* *: for research, technological development and demonstration (Grant Agreement no. 289108)
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Number of violations per group/entity type

L Group A

M Group B

L Group C
W Group D

i Ungrouped Constraints

This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
for research, technological development and demonstration (Grant Agreement no. 289108)
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Data quality visualisation - Outlook

Number of constraint per weight range

2
c
c
yr- I satisfied constraints
c
o
100 o - Violated constraints
S
g Constraints with
g overwritten weight
z
75 =
50
25

Weight range

0 20 40 60 80 100

& *,* This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
LN for research, technological development and demonstration (Grant Agreement no. 289108)
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Data quality visualisation - Outlook

25 violations of constraints with weight in the range of 80-100

10 violations of TdsPool.PoolFatConsistent (weight=80)

* 5 violations of TdsPool.englishName.NotEmpty (weight=80)
* 5 violations of TdsPoolValue.MinMaxValue (weight=90)

* 3 violations of TdsPoolValue.Value.NotEmpty (weight=100)

e 2 violations of TdsPoolValue.maxValue.Min (weight=100)

i

The maximum analysis value must be equal or larger than 0

This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
PN for research, technological development and demonstration (Grant Agreement no. 289108)
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Data quality visualisation - Outlook

Brotchen TDS 2011 Thiometon sulfoxide
7 Schokoladenkuchen TDS 2011 4 Sulfosomidin

DS Pool value detail [E= I
& — 0 W b
File
H Save ¢ Save &dose 3 |Close
Pool name Brétchen Value id 5 |
Substnce name |Thiometon suifoxide
st e [omg |
Unit (mg) miligram + | Matrix unit [(W) per 100g edible portion =
Value | Lab analysis | Markers | Remarks | Files
Mezsurement lmits
LOD |0.0002 LOQ 0.0003
LoRr [0.0001
Statistics
Mezn 0.05 Median 1
D E— T T
Maximum n 2
Uncertainty 0.1 Maximum uncertainty 0.2
Date
Verifying date | 2014-07-30 Verifying by avid
Data quality evaluation fl
[The maximum value must be greater than or equal to 0.
[ e minimum value can't be greater than the maximum value. il
[The poal value should be between minimum and maximum values.
Current object quality is 50.0%

* X %

i This project has received funding from the European Union’s Seventh Framework Programme

www.tds-exposure.eu
for research, technological development and demonstration (Grant Agreement no. 289108)
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Comparison to Food Composition DQF

» Input validation and DQ analysis

— based on contracts (configurable individual
importance weights per contract/user/user group)

— user has influence on what is validated/measured
— entities, groups

— user has influence on the importance of constraints
also for the input validation

— Additional DQ feedback of importance (%)

x *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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Comparison to Food Composition DQF

» Constraints
— Constraints can be set as inactive
— Configuration of default weight/importance
— Configuration of warning error threshold
— Warnings can be disabled

» Visualisation is open

L This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
* for research, technological development and demonstration (Grant Agreement no. 289108)




ETH =22 EuroFIR

= [
NI "Q[lﬂ ﬂE Eidgendssische Technische Hochschule Ziirich 0 S— =
td S ’ \:ﬁ.;\g p‘@)b) "') Swiss Federal Institute of Technology Zurich European Food Information Resource

Your feedback / discussion

YEAH, 1 THiNK OUR USERS ARE HAPPY.

T HAVEN'T HEARD ANY COMPLAINTS 30 FAR.

:;:'

L]
Wy s
(s

.
- L]
Sl Ny T
a;.f.t:.._f_ |

LA IT I IR T I AL

e

> *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
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Survey

» Please fill out all questions if possible
» Don’t hesitate to ask if something is unclear

» If you have additional comments, ideas or
requirements (such as a different DQ
calculation) please let us know at the end of the
guestionnaire

» Time: 45 min
» Additional online survey for attributes planned

:* * *: This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
o for research, technological development and demonstration (Grant Agreement no. 289108)
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Thank you for your participation and attention

& *2 This project has received funding from the European Union’s Seventh Framework Programme www.tds-exposure.eu
SR for research, technological development and demonstration (Grant Agreement no. 289108)
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