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Reproducability
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“A measure of whether results can be attained by a different research
team, using the same methods.”
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Importance of Reproducability

» shows that there are no confounding variables
o protects against fraud
o human error
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A crisis of repeatability:

“Of these 100 studies, just 68 reproductions
provided [..] results that matched the original
findings.”

A crisis of description:

Of 400 algorithms [..] He found that only 6%
[..] shared the algorithm’s code. Only a third shared the data they tested their

algorithms on, and just half shared “pseudocode”.
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Reproducability in ML

o ML swaps heuristics for blackbox for better results
« Randomness between runs (need to fix meta parameters)
o Need to store data
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Reproducability in Companies 53 DN TAT

» If a researcher drops out, somebody else should be able to step in
o Cope with changed requirements or platforms
o time saver in the long run

CaN’T sTOP.
« It's alot more risky to try different variation Too Busy!!
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What to do about it?

Science:

Let's try this wonderful
method on our data !

o Provide all the info: code, data, description
Companies:

o No wrong incentives
o Repetition of experiments

File format

Metadata

Readibility

o Keep the team educated

Parameter option

Availability

References

23.06.2020 | Fachbereich Informatik | Software Engineering for Artificial Intelligence| Tim Schmidt, Syeda Hiba Ahmad @ @ @



What to do about it?

ML:

o Features causing non-deterministic results are disabled
» Versioning of models

> (Jupiter Notebooks are a nightmare) r
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Data Provenance
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“Data Provenance is the documentation of data
in sufficient detail to allow reproducibility of a
specific dataset.”
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Importance

o« Compliance (e.g. DSGVO)

o Necessary if accused of fraud

o Prevents manual errors

o Changes in underlying database
« Data needs to be trustworthy

o Root case analysis
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Challenges

o Large data sizes

e Provenance overhead
e Archiving (vs changes)
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Archiving (vs changes)
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“The PROV Family of Documents defines a model,
corresponding serializations and other supporting
definitions to enable the inter-operable interchange of
provenance information in heterogeneous environments such as
the Web.”

https://www.w3.org/TR/prov-overview/
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Different Approaches
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Provenance Taxonomy
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Use of Provenance 47 ey
v
o R e Data Quality: Level of detail and error
e Audit Trail: Process with which data is produced

Data Quality (4 @ e Replication: Availability of similar sources
e @ e Attribution: Pedigree (ownership)
— e Informational: Metadata (descriptive)
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Subject of Provenance

e Data Oriented (Explicit) Model: Metadata from Subject of
source data nce Provenance
e Process Oriented (Indirect): Metadata from

|
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Provenance Representation §§ DuveRsiT
v
Skt I: e Annotation: Descriptions about source data
Representation

and processes

e Inversion: Reverse-engineering queries
e Contents: Of annotation and inversion
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Storing Provenance
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Tightly Coupled: Close relation with data
Loosely Coupled: Slight relation with data

Storing

Provenance

Scalability: Growth of system
Overhead: Management costs

> Scalability

~\
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Provenance Dissemination
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Practical Examples

o DVC (for small projects)
o Git expansion for data

o Pachyderm (for bigger projects)

o Runs on Kubernetes
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Data Versioning Control

: : Github, Gitlab, any Git Server‘ © $3, Azure, Google Cloud, SSH
« Data Versioning: Y g

Remote
git push dvc push
git pull dvc pull
A Al
Local (I ) €D
code model.pkl.dve model.pkl
—p KB 500MB
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Data Piplines & Experiments UNIVERSITAT
o Link processing steps together
o Store versions and prameters
- HEAD

o« Compare versions

workspace

precision

0.0 0.2 0.4 0.6 0.8 1.0
recall
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Pachyderm
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o Based on Kubernetes and Docker

pachctl putfile
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Pachyderm
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Pachyderm
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Pachyderm
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Pachyderm
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Pachyderm

TECHNISCHE
UNIVERSITAT
DARMSTADT

| Pre1

Pre2

Net

23.06.2020 | Fachbereich Informatik | Software Engineering for Artificial Intelligence| Tim Schmidt, Syeda Hiba Ahmad @ @ @



Google Dataset Search (GOODS)
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G Dataset Search X +
& & 8 datasetsearch.research.google.com/search?query=coronavirus%20covid-19&docid=g30iDuHtklygNkWHAAAAAA%3D%3D
® Whatsipp Web R Pocket: My List €8 Web Mail @ Citrix Receiver @ FWT Porta
Google Q_  coronavirus covid-19
v Last updated v Download format v Usage rights v Topic Free

{4y Wvoru neann
100+ datasets found {E®¥ Organization

(COVID-19) situation reports .
e

www.kaggle.com

df
B B pdf
Dataset provided by
Coronavirus Disease 2019 World Health Organization
(COVID-19)

Area covered
Global

www.cdc.gov

Description

&e  Coronavirus (Covid-19) Data in
N é
@lek the United States
www.nytimes.com
datacatalog.library.wayne.edu
+2more

Daily situation updates and data regarding the COVID-19 outbreak

WEHG Coronavitus discase WHO Coronavirus disease (COVID-19) situation reports

« Figure 1: Countries, territories or areas with reported confirmed cases of COVID-19
« Table 1: Confirmed and suspected cases of COVID-19 acute respiratory disease reported by provinces, regions and cities in China
« Table 2: Countries, territories or areas outside China with reported laboratory-confirmed COVID-19 cases and deaths.

* MOBAKE W @O0

Other bookmarks

« Figure 2: Epidemic curve of confirmed COVID-19 cases reported outside of China, by date of report and WHO region
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Google Dataset Search (GOODS)

Dataset Organizing Tools

Dataset | Provenance
itor Visualization

7 Index \\_

Dataset Catalog

Metadata Additional Sources of Metadata
Path/ldentifier [ - Logs _
Size | Provenance ... | Schema - Source code repository
{ ! : ! - User and group membership database
| Mbigtable/foolbar 100G | written_by: job_A proto:foo.Bar - Team and project database
I - 1 T - Content analysis modules
| /gfsinlulfoo 10G read_by: job_B, proto:nlu.Schema - Contributed by users/teams through
written_by: job_C GOODS API
F_ = = =]  — :‘_\—— = RO RS |
Bigtables } [ File System 1 ] ] { Spanner Data Access
Sha e SRS s S et Services/APls _
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What is Next?

o How to rank datasets
» How to identify important datasets
« Handling missing metadata

e More work on data semantics
o Data citation
e Environment information

o Applications in ML, social media,
block chain, cybersecurity

23.06.2020 | Fachbereich Informatik | Software Engineering for Artificial Intelligence| Tim Schmidt, Syeda Hiba Ahmad @ @ @



- TECHNISCHE
\ UNIVERSITAT
3 DARMSTADT

S

Questions?
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Thank you! :)
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