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The Scientific Method

O Data is collected after a question is posed,
implications?

O Hypothesize first

O Cleaning can be reduced to filtering for
what we want, because we know what
we want.

https://www.sciencebuddies.org/science-tfair-projects/science-tair/steps-of-the-scientific-method



Data Science Process

Data Science Process

Exploratory
O Data is collected often before the question is Ar?aalstlasis
posed, implications?
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O Maintenance is a first class task

O Updates to deployments

https://www.kdnuggets.com/2016/03/data-science-process.html
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Definition of end to end

: with ends

touching

each other

// Put the two small tables end to end.

// railroad cars lined up end to end




What are the Ends?

O Closed loop

O Ends of each section touching

O No leaking of spurious
assumptions in between

O Biases come in at controlled
locations

O What skillsets are needed?

https://www.linkedin.com/learning/data-science-on-google-cloud-platform-building-data-pipelines



Pipeline backbone

Systems

O Mature, production
software at all stages

O Build flexibility for fast
prototyping

https://www.sysml.cc
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End-to-End DS Stories







End-to-End DS Stories — School Dropouts

O Study reasons for school dropouts, esp. amongst girls

O Built tooling (web and mobile application) for client
to use the analysis and prediction (ensemble

methods)
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End-to-End DS Stories — Wildlife Conserva

on and loT

Beginning of a DS project

Students building IoT instruments for use in data
collection
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Hunting for data

Relationship with stakeholders



End-to-End DS Stories — Ambulance Service Monitoring
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Events Timeline Map
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Alerts for possible targets/labels of
interesting events

| Service Notifier APP 1744
" Near-Intervention Event Identified
| Date: Monday, October 21st 15:18:10
Comment: "actor started to overtake ego as ego was deciding which route to take

around Myras villa #near-intervention”

See Event Details




AV Data Science

Variety
O Logs

O Maetrics

Raw sensor data
Diagnostics data
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Comment

aclor slarted lo overlae ege as eqo was deckhing which reule Lo La<e around Myras vila dnear-nlecvanion

i r-intnevnertlion

Bag Context

@510 PY o Nanual Disengagament

OO0 A0 N0 X O G0 LS e wad i d g ales

Location
‘ap Satellite

&
~
"

Bl

Ly P
¥ o

tmmM

sontrols. sieering omd v controls steerng mport
LhadowTxemple Shadow Ding

Stak

AN MMASIEIEN 10 LN SIS LR BLE

convols hrotte omd vs _controls throtle report

F

1ML MMMIAM M SIS A A

cOVMrol brabe omd v _controls brake repon

|3'|“c4 ‘5?] commnanceNry

Check DM Ciade Necoived: [CF

{3:13:04.350] ‘comnanderAn

Waing ¢ olal roedy

[9:1).04,050]
TT: he cr

BRI MAA G R wonmn

Details

ID: 415551

Created: Colooer 2151 2018, 3:18:10 om
Deployment: vall

Bag: 24185 17])

Matadata UUID: 30 RS4co-4IBh-4dab-aS05- 405515163058

Build Info

Commander: eleasev2. b SHA

Commander Timestamp: October 2751 2018, 5:02:54 am
Annalations: wr' 2 5.6

PCODS: wgl:Z 5.

Vehicle: milhcass

ST eRe) VW FCEVEEUTRE | MNTVRREY M TP R NN T E

Openin Triage &

Submit for Annotations scola

Bag Slices

118561
1.92¢ ’
Al topics & C

«©O

N

)
o)

'm/ﬁ/‘ﬁ/ﬁ

",_-1.1"-



Summary

O Data comes first, hypothesis second
O Iterative process, relationships, closed loop (with respect to stakeholders)

O Do not use enhanced interrogation on data, go back to stakeholders, rethink hypotheses
O Communication of results, positive and negative. Good visualization, understandable by users

O Plan for and account for maintenance — no one-oft deployments in the real world

O Take feedback
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