Data Preparation
The key to successful data science

Lars Grammel SSI20ie
@lgrammel September 16, 2016
Head of European R&D, Trifacta Winterthur, Switzerland
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Data Sclence?




The Reahty of Data Suence



<MSIDN/IMSI/IMEI>
CORRES2_TYPE/CORRESP2_ISDN
<604711647/208100942278779/44928067108241>
<604523376/208102203151835/44828688676508>
<600225657/208102531594906/44926909793892>
<603436357/208114615027009/35390401846141>
<600225639/208102531594888/44926909793874>
<600292137/208118290172910/44927465451474>
<604502881/208111089907242/33018900056077>
<603059144/208105523309620/35570000173463>
<604704352/208115012761563/35521500051118>
<604502875/208111089907236/33018900056071>
<604761046/208109851577098/44928000179633>
<603444901/208108660745208/35358700482241>
<600212732/208115224596622/35282601228183>
<601809398/208119614632187/35044300223784>
<604715311/208106568375954/52034162631600>
<604508776/208118357396586/44919238527884>
<604715308/208106568375951/52034162631597>
<603159804/208106585213958/35643301870782>
<604715326/208106568375969/52034162631615>
<601481001/208113515590982/35084830080848>
<603436382/208114615027034/35390401846166>
<600292132/208118290172905/44927465451469>
<600703653/208118948398967/35481101495960>
<603159824,/208106585213978/35643301870802>

DATETTIME/DURATION/DISCONNECT REASON

2013-12-28T0:07:47/327/11 MSCOOT1:BSCOO1:BTSO09
2013-12-26T11:27:44/309/19MSCO01:BSCOO01:BTSO18
2014-01-01T13:02:25/0/ MSCOO1:BSCOO1:BTSO18
2013-12-18T14:22:19/0/ MSCOO01:BSCO02:BTS044
2013-12-29T7:31:35/0/ MSCOO01:BSCO02:BTS025
2013-12-27T17:57:49/323/11 MSCOOT1:BSCO02:BTS037
2013-12-29T8:14:21/0/ MSCOO1:BSCOO1:BTSO16
2013-12-21T0:19:41/0/ MSCOO1:BSCOO1:BTSOO5
2013-12-30T15:32:16/46/11 MSCOO1:BSCO02:BTS036
2013-12-23T16:22:12/307/11 MSCOOT1:BSCOO1:BTSO07
2013-12-23T12:18:35/344/11 MSCOOT1:BSCO02:BTS026
2014-01-01T13:25:04/308/11MSCO01:BSCO01:BTSO17

MSWICENT:BASCENTCONT:BASTRASTA

2013-12-22T17:30:07/0/
2013-12-25T79:24:14/0/
2013-12-20T12:43:25/0/
2013-12-30T18:20:23/0/
2013-12-29T1:17:49/0/
2013-12-20720:13:17/0/

MSCOO01:BSCO02:BTS025
MSCOO1:BSCOO1:BTSO17
MSCOO01:BSCOO1:BTSO10
MSCOO1:BSCO02:BTS042
MSCOO01:BSCO02:BTS044
MSCOO01:BSCO02:BTS040

2013-12-30T16:29:49/395/1IMSCOO0T:BSCOOT1:BTS022

2013-12-30T13:19:58/0/
2013-12-31T10:20:33/0/
2013-12-19T20:55:19/0/
2014-01-01T18:49:24/0/
2013-12-31T13:49:16/0/

MSCOO01:BSCO02:BTS026
MSCOO1:BSCO02:BTS032
MSCOO01:BSCO02:BTS044
MSCOO1:BSCOO1:BTSO16

MSCOOT1:BSCOOT1:BTSO09

MOCI|SFR/621630263|/
MTC|ORG1/638590539|/
SMS-MT|SMSC/600000000|BOY /658510643
SMS-MOISMSC/600000000|SFR/634989093
SMS-MOISMSC/600000000|0ORG1/608564604
MTC|ORG1/608780693|/
SMS-MT|SMSC/600000000|ORG1/640114853
SMS-MOISMSC/600000000|BOY/659512293
MOC3|SRV/600000620]/
MOCI|SFR/634838805|/
MTC|ORG1/607324068|/
MTC|SFR/646185386|/
SMS-MT|SMSC/600000000|ORG1/640378684
SMS-MOISMSC/600000000|BOY/600369030
SMS-MT|SMSC/600000000|0ORG1/608916580
SMS-MOISMSC/600000000|BOY/600348867
SMS-MOISMSC/600000000|BOY/600396332
SMS-MOISMSC/600000000|ORG1/607985139
MOCI|SFR/623164807|/
SMS-MOISMSC/600000000|0ORG1/638212749
SMS-MOISMSC/600000000|0ORG1/638860911
SMS-MT|SMSC/600000000|ORG1/607922426
SMS-MT|SMSC/600000000|BOY/600306448
SMS-MT|SMSC/600000000|BOY/666796437

CALL_TYPE|CORRES_TYPE/CORRESP_IDN|



FULL910050214415AA F1225E1 11 1082829910121201203262013 01271983
1010101091ITNTINTIMOSONTININITIIGO2091MIOO0 30NN OOTO NI O0 AL36227

CA PLEASANT HILL AL351270990102008 T0O32013

FA HILLTOWN AL350230990112004 TO32013

F2 HILLTOWN AL350230990082001 DO82010

CO 072011062011 YC  CHARTER COMMUNI 0990561072011PO911190072011  0520111635848936 e

CO 042009022009 YA 0990225042009D0990225042009GS 04200837679640 I*

CO 032007112006 YA 0990198032007P0911190032007GS 08200623538453 IF#

CO 032007112006 YA 0990509932007P0911190032007GS 08200623538438 [*

CO 032007112006 YA 0990250032007P0911190032007GS 08200623435790 2

TCI* DV  0320131220040990201 09190 R109111999042005 FAAV T == Y
TCI* DC 0320130820109900120911193111901130990053R202010031022013 2092011304201203201AV AZxxxtxxxsssxxsmrxxgrxsr32*
TCI* ZZ 0220130820120994099 0994091M111901109111905022013 D@Fiss i "l Y
TCI* ZzZ 0220130820120993099 0993091MM1901109111905022013 DIC) R T
TCI* ZZ 0220130920110996099 099609111111901109111916022013 DQ G . Y
TCI* ZZ 0220130920110993500 09935091M11191109111916022013 DQ xS Y
TCI* ZzZ 0220131220109904099 0994091M111901109111924022013 DQ xrerexsersro S Y
TCI* ZZ 0220131220109902334 099233409111901109111924022013 DQ **rxxxxrersc SO Y
TCJ* LH 0320130820040990210 09190 R102091119052009 21120082082008 AVAZ* S+ 2T12008Y
TCI* FC 022013042008010911111197310085409 1109111958022013 EFHR*#xaxxexsrir s S
TCI* FA 022013012012001332209902890011524 1109111912022013 A e
TCI* ON  0220130920120991099 0911190 R109111905 FEAZE xR ag i prarx t

TCI* FP  0620111020109902365099012MO911190 [109111908012011 FAAW e
TCJ* FA 022011022005001474109902850911190 109111972032008 FAAO*  rr it A
TCI* BB 0220101120011190200 0911190 R109111903022010 IRFAX* s rats st A

TCJ* FC 032008112005005480911193780911190 [109111928032008 FAER***mrtt e A
TCI* FP  0120070520050992099 0911190 R109111920112005 FAAZx*xixstsirestir st ARl
TCI* FC 042006102002003809111902409111900 1109111942112005 A
TCI* ON 0320061220040010990 09190 R109111915012006 FACWHHHsxtskmrait i st R
TCI* FP  112005032005001512099003720911190 109111908112005 FA ¥rrsssirrrsisrsstiret VA
1Q01212012 AN

Q01222012 FA

e = o\

Raw Data

72067881200001301005033415

Y




b

{"channel_type":"linkedin","campaign_date":"06/17/2016 23:47","impact™"28 new followers","product_family”:"ABCD CAMPAIGN:LCD/LED FLAT PANEL"}
{"channel_type":"linkedin","campaign_date":"05/30/2016 13:41","impact”:"83 new followers","product_family”:"ABCD CAMPAIGN:SEASONAL ITEMS"}
{"channel_type":"linkedin","campaign_id_convert”"IPPCR64UEedZeedhgqg7AaAQazMJSuyXc7U","campaign_date":"04/24/2016 19:33","impact”:"96 new
followers","product_family":"ABCD CAMPAIGN:COMPUTER PERIPHERALS"}
{"channel_type":"linkedin","campaign_id_convert":"14SMJX096agwU5hLKXaleeFfSHz7rTc6uyk”,"promo_code”"FREE_X2""campaign_date":"05/23/2016 13:33"}
{"channel_type":"linkedin","campaign_date":"05/06/2016 1:54"}
{"channel_type":"linkedin","campaign_id_convert":"INzCesZ6K5sdxNB3Zvo7g2AFomfkg5gDUKP","oromo_code":"NO_SALES 30""campaign_date":"06/07/2016

23:52" "impact":"65 new followers","product_family”:"ABCD CAMPAIGN:GAMING HARDWARE"}
{"channel_type":"linkedin","promo_code":"DOUBLE_20","campaign_date":"06/07/2016 2:26","impact”:"72 new followers","product_family”:"ABCD CAMPAIGN::PORTABLE
AUDIO"}

{"channel_type""linkedin","campaign_date":"04,/21/2016 2:53"}
{"channel_type":"linkedin","campaign_id_convert":"i62LBfH7qsd9P74SwZ497HSvuyMDrnMd","campaign_date™:"05/12/2016 19:17""impact”:"78 new
followers”,"product_family”."ABCD CAMPAIGN::GAMING SOFTWARE"}
{"channel_type""linkedin","campaign_id_convert":"1IBO9BMNSUFBsdf97xCpM2GwDNghDgSKDizH","campaign_date":"05/28/2016 17:38","impact”:"96 new
followers","product_family":"ABCD CAMPAIGN:PLASMA ACCESSORIES"}

{"channel_type":"linkedin","campaign_date":"05/10/2016 8:40","impact”:"54 new followers" "product_family”:"ABCD CAMPAIGN:LCD/LED FLAT PANEL"}
{"channel_type":"linkedin","campaign_id_convert":"1CiK2dhLdJfeWDI1dZKAManj9D4rf78xs8y","campaign_date”:"04/17/2016 2:14""impact”:"71 new
followers”,"product_family”."ABCD CAMPAIGN::DIGITAL CAMERA"}

{"channel_type":"linkedin","promo_code":"IDAY_10","campaign_date":"04,/02/2016 8:03","impact”:"79 new followers","product_family”:"ABCD CAMPAIGN:LCD/LED FLAT
PANEL"}

{"channel_type":"LinkedIn","campaign_date":"06/01/2016 5:51","impact”:"96 new followers","product_family”:"ABCD CAMPAIGN:SEASONAL ITEMS"}
{"channel_type":"LinkedIn","campaign_date":"04/19/2016 6:34","impact”:"88 new followers","product_family”:"ABCD CAMPAIGN::PROJECTION TV"}
{"channel_type":"LinkedIn”,"campaign_id_convert”:"1ICiK2dhLdJfeWDI1dZKAManj9D4rf78xs8y","campaign_date":"03/13/2016 14:58""impact”:"32 new
followers","product_family":"ABCD CAMPAIGN:PLASMA ACCESSORIES"}

{"channel_type":"LinkedIn","campaign_date":"04/01/2016 22:06","impact”:"83 new followers","product_family":"ABCD CAMPAIGN::PRINTER"}
{"channel_type":"LinkedIn","campaign_id_convert”:"TAKmgwgowv8sdozDL92faNhTBYLeAHWS8GaP","campaign_date™"03/26/2016 23:08","impact":"87 new
followers","product_family":"ABCD CAMPAIGN:GAMING HARDWARE"}

{"channel_type":"LinkedIn”,"campaign_date":"03/19/2016 3:52","impact":"83 new followers","product_family":"ABCD CAMPAIGN::COMPUTER PERIPHERALS"}
{"channel_type":"LinkedIn”,"campaign_date":"05/22/2016 16:09","impact":"82 new followers","product_family":"”ABCD CAMPAIGN::DIGITAL CAMERA"}
{"channel_type":"LinkedIn”,"promo_code":"IMP_MISSION_A" "campaign_date":"03/17/2016 13:06","impact”:"72 new followers","product_family":"ABCD CAMPAIGN:HEALTH

< \uO026 FITNESS"}

-~

{"channel_type":"LinkedIn","campaign_date":"06/11/2015 16:00","impact”:"80 new followers","product_family":"ABCD CAMPAIGN:LCD/LED FLAT PANEL"}
{"channel_type":"LinkedIn”,"campaign_date":"03/15/2015 18:46","impact”:"105 new followers","product_family”:"ABCD CAMPAIGN::SEASONAL ITEMS"}
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"l spend more than half of my time

integrating, cleansing and transforming
data without doing any actual analysis.

Most of the time I'm lucky If | get to do
any analysis.”

[ Kandel 2012]
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Drearation takes time
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"Data scientists [...] spend frdm 10
percent to 80 percent of their time [...]
oreparing unruly digital data”

[Lohr 2014 ]
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Preparation téakes time




Data Is wasted




“Organizations use on average only
40% of their structured data for
decision-making.”

e B

[Forrester 2015]
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Déta IS waste




“Ols averege, organizations only use
28% of their semi-structured and
31% of their unstructured data.”

[Forrester 2015]

Data Is wasted
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Data Is dirty
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w.' 4 “Every single*gompany l'veswworked

we at and talked to has the same

WY problem without a single exception
2: sofar — poer data quality [...].

- There's incomplete data, missing [...]

E
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. “If you try to build crazy ambitious
seet thiNgs [Ike'machine learning, It's &
1 going to fail on you. Get the -
plpelmes and other stuff correct,

]

Data is dirty



e 50-80% of time spent on preparation

e only <= -40% of data Is being used
e poor data quality affects outcomes

The?ea\ity of Data Smence
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Data Preparation Ac't'ivitiés




Discovery



Structuring



Cleaning



Ennchmg



Validating
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Fromm Wrangling
Trajectory - Cleanse - Evaluate
“'QQ_, - Merge Usability
- Adapt of data

Visual (or not)
Wrangling Tools

3. 1st load in
analysis application

e
)

Analysis

- Visualize
- Analyze

Ideal Tool'tombining wrangling and analysis

Visual Analytics Tools

Updated Data Sets

raw data usable data

Trail of data
transformations

usable data + findings

Trail of analysis =
Insight Provenance

A%

Data Preparation Process




Data Preparation
Jser Interfaces




zip_cleanup.py

pandas as pd
import matplotlib.pyplot as plt
import numpy as np

requests = pd.read_csv('../data/311-service-requests.csv')

requests['Incident Zip'].unique()

na_values = ['NO CLUE', 'N/A', '@']

requests = pd.read_csv('../data/311-service-requests.csv’,
na_values=na_values, dtype={'Incident Zip': str})

requests['Incident Zip'l.unique()

rows_with_dashes = requests['Incident Zip'l.str.contains('-').fillna(False)
len(requests[rows_with_dashes])

requests [rows_with_dashes]

long_zip_codes = requests|'Incident Zip']l.str.len() > 5
requests[’'Incident Zip'][long_zip_codes].unique()

requests['Incident Zip'] requests(['Incident Zip'l.str.slice(e, S)
requests [requests[‘Incident Zip'] == '@e0ee’)

zero_zips = requests(’Incident Zip'] == '@00ea’
requests.loclzero_zips, 'Incident Zip'] = np.nan

unique_zips = requests([‘Incident Zip'].unique()
unique_zips.sort()
unique_zips

zips requests[‘Incident Zip']

is_close zips.str.startswith('e') | zips.str.startswith('1')
is_far = ~(is_close) & zips.notnull()

zips[is_far]

requests[is_far) [['Incident Zip', 'Descriptor’, *City']].sort('Incident Zip')
requests['City’].str.upper().value_counts()

na_values = ['NO CLUE', 'N/A', '0']

requests pd.read_csv('../data/311-service-requests.csv’,
na_values=na_values,
dtype={'Incident Zip': str})

def fix_zip_codes(zips):

- ythin

Programming
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CHEHGEM % Y o Z-8-F @ E & oxE R

A Home Layout Tables Charts SmartArt Formulas Data Review
Edit Font Alignment Format
&/ F v CalibriBody) |v 12 |v| Ax Ar| = = abcv | - WrapText v  General r : Normal o
CESS 1 X

v v

A cear~r | B I U S |- Lo 5 6o | - ng';"m? s insert  Delete Format  Themes A"
Al AR XNV Jx | IMSI
] D E [ ¥ I I J I M| N_[ O | P Q
CONTRACT_{ CONTRACT_¢{ SUBSCRIBER_STATUS COUNTRY FIRST_NAME LAST_NAME ADDRESS  CITY PHONE EMAIL OCCUPATION
1/3/14 1/3/07 7 ACTIVE leanie Lacand 91 Easy Barn Phoenix 85026 +1 602 718-7 lacand_378@yahoo.com
10/27/14  10/27/04 9 ACTIVE Earnestine  Fouillart 141 Cotton B Wichita 67276 +1 316 905-S earnestine.fouillart@yahoo.com
2/18/12 2/18/10 2 CANCELLED Zelde Bouchenak 135 Foggy Bl Akron 44309 +1 216 475-3 zelde.bouche Software Developer
6/30/15 6/30/07 6 ACTIVE Bentley Ardika 33 Amber Ar Kinston 28501 +1 919 200-5 ardika@yahc Unemployed
8/4/15 8/4/06 7 ACTIVE Deena Miallier 96 Amber AL Mentor 44060 +1 216 334-€ deena.miallic Employee
6/1/15 6/1/03 10 ACTIVE Sylvia Walandowits 66 Cotton Ac Dallas 75260 +1 214 996-3 walandowits Unemployed
4/23/14 4/23/04 9 ACTIVE Lindsey Lauder 117 Foggy Belrving 75061 +1 903 668-2 lauder_605€ Director
6/17/15 6/17/06 7 ACTIVE Leigh Frezou 114 Bright B¢ Orange 7051 +1 201 346-C leigh.frezou@hotmail.com
11/19/14  11/19/03 10 ACTIVE Jessie Aumard 86 Easy Butt« Binghamton 13902 +1 607 867-7 aumard@hotmail.com
1/2/14 1/2/02 12 ACTIVE Melissa Meflah 185 131st AL Passadena 91109 +1 818 484-S meflah_322¢ Employee
6/16/14 6/16/06 7 ACTIVE Normandy Hannesse 165 Easy Blu' Miami 33152 +1 305 156-C normandy.hannesse@hotmail.com
9/18/14 9/18/05 8 ACTIVE Farant Bispo 114 Amber B Chicago 60607 +1 312 320-C farant.bispo( Salesman
11/14/14  11/14/10 3 ACTIVE Quinta Gazard 44 Cinder Ap Indianapolis 46206 +1 317 996-7 quinta.gazard@yahoo.com
4/30/15 4/30/04 9 ACTIVE Auburta Soldevila 145 1st Berry Burlington 27215 +1 919 058-C soldevila_951@gmail.com
2/24/14 2/24/07 6 ACTIVE Tania Germont 3 Foggy Beac Wichita 67276 +1 316 152-2 tania.germor Architect
4/7/15 4/7/06 7 ACTIVE Jasmine Pheng 9 Crystal Blo: Appleton 54911 +1 414 098-1 pheng@yahc Architect
7/3/15 7/3/03 10 ACTIVE Maisey Chuilon 147 Colonial Kinston 28501 +1 919 521-5 chuilon_632( Architect
4/29/15 4/29/03 10 ACTIVE Ernestine  Roseuw 7 Crystal Bea Dallas 75260 +1 214 390-€ ernestine.ros Employee
2/14/15 2/14/08 5 ACTIVE Ceporah Yahaya 119 Clear Be Galveston 77553 +1 409 219-7 yahaya_515( Administrator
8/14/14 8/14/07 6 ACTIVE Gabriela Caupin 156 Cozy Ber Austin 78710 +1 512 900-4 gabriela.caupin@gmail.com
10/23/14  10/23/10 3 ACTIVE Pierrepont Querard 98 Dusty Bez Plainfield 7061 +1 908 525-C querard@gm Software Developer
12/21/15  12/21/03 10 ACTIVE Lian Romeira 174 Blue Bea Sunnyvale 94086 +1 408 270-1 romeira@gmail.com
10/16/13  10/16/11 2 CANCELLED Stannfield Verschelde 58 Easy ButtcRome 30161 +1404 319-1 field.verschelde@gmail.com
3/10/14 3/10/08 5 ACTIVE Telford Cameliere 86 Amber Br Anderson 46018 +1 317 646-7 telford.came Salesman
4/17/15 4/17/03 10 ACTIVE Phyllis Ghignet 61 Clear Brar Raleigh 27611 +1 919 785-€ phyllis.ghignet@yahoo.com
1/12/13 1/12/11 2 CANCELLED Alisha Piriou 17 Dewy Bra Albany 12212 +1 518 873-3 piriou@gmail.com
12/18/14  12/18/04 9 ACTIVE Ori Walek 172 Fallen Be Hamilton 45012 +1 513 062-€ walek_376@ Unemployed
9/8/15 9/8/07 6 ACTIVE Shanleigh  Duparquet 84 Blue Autu Memphis 38101 +1 901 177-€ duparquet_148@gmail.com
3/20/15 3/20/04 9 ACTIVE Adila Le guiffant 90 Cozy Butt Orange 7051 +1 201 628-4 le_guiffant@ Architect
9/3/12 9/3/11 1 CANCELLED Erna Cristofari 121 Bright Bt Passadena 91109 +1 818 234-1 cristofari@y: Director
12/9/14 12/9/04 9 ACTIVE Candy Oddoero 44 Bright Bar Alton 62002 +1 708 156-C oddoero_80t Employee
11/17/09  11/17/08 1 CANCELLED Carli Tuscher 57 Easy Bern Addison 60101 +1 708 621-2 carli.tuscher@gmail.com
1/12/12 1/12/08 4 CANCELLED Gusty Rasigade 121 Foggy Be Burlington 27215 +1 919 459-3 gusty.rasigade@gmail.com
10/10/14  10/10/07 6 ACTIVE Julie Ferrie 102 1st Appl Dayton 45401 +1 513 673-4 ferrie@gmai Unemployed
2/22/14 2/22/05 8 ACTIVE Cecelia Rochas buge 113 Amber B Gary 46401 +1 219 445-5 cecelia.rochas_bugeat@gmail.com
3/3/15 3/3/10 3 ACTIVE Brigitte Halpin gosse 197 Crystal B Mentor 44060 +1 216 290-2 halpin_gosse Unemployed
2/18/14 2/18/04 9 ACTIVE Jami Naessen 83 Cinder Be Dallas 75260 +1 214 907-2 naessen_47& Administrator
5/21/14 5/21/08 5 ACTIVE Courtney  Chaairat 67 Crystal Ag Seattle 98109 +1 206 645-C courtney.chz Employee
2/10/12 2/10/10 2 CANCELLED Lucile Chambriard 75 Cotton B Austin 78710 +1 512 321-7 chambriard@yahoo.com
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We need to rethink our Uls






column2 coumn3 coumn column?
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™s1

MSTON/T OATETTIMNE TIMEZONE - OFFSET 0 MSRICENT: BASCENTCONT : & TYPE/CORRESP

MSCO01:BSCON2:ATSO0783 /0000000000011
MSCOR1:BSCOR2:BTS00783 MT /0000000000,
MSCO01:8S ATS00783 M0/ GOV
11330554 x 1 5 T NSCDR1 1 BSC BT$00743 MT /000000000,
MSCO0 AT500 /00000000000,
/8000000000011
170097665881/ 11 -12-12 0.0 7 7 S 3 5 MY 9018465
3101 70097665881 130554/0118 3 2014-1 78-510.00
170-097665841 1 s 2 12 S44S5
11330554 11 2014-1 v s4337 37 1:85¢ ATS00783 15131 9/11
130554/011 151311> 2 2715:9 Si0.00 12412 2 M0/ OV
s4.23 o 3 001 BSCON2: RTSO07H: 1336616056071
Si0.00 12412 2 BSC002 M0/ 00000000000,
11330554 11 2014-1 3 ) 2 D01 BSCON] ; RTSO07H: M0/ DO,
11330554/01 1 “12-12 S4241 12412 BSC001
406648565/012268 3 014-1 57000 2703 001 :85C0N2
7/ 12406648565/ 012268005 1 8 A 12 5 BSC001
12406648565/012265005 > 2T 1 2 5 BSC001 B S-MT/12404351162
5/0.90 1481 5 (002:8TS00 5 -MT /00000000000
150-891052 35421 6 TOZ: 200 1 2:54: 5 001:8TS 0 14108441041/11
310150591052232 0 3 0 3 5/90.62 09: 5 2 S (002:8TS /14106441041,

<310150591052282/ 14104058508 3 s/0.00 130: 5 BSC002:BTS00789 MT/14108
310150591052232/ 14104058508/3 0 27-509.00 051 650002 MT/ 15063645030,
310-150-591052282/14104058308 2 211 5 BSC00L:BTSV7! MT/000000000¢
0150591052282/ 14104056808/3 @ ] 3 1 % 850002 /00000000000,
<310-150- 591052282/ 141049 2 2 5 T13: BSC00L 78, 00000000000/ 11
150- 891052282/ 141040588 3601 S 56: 5 S BSCOOL:ETS MT/1410
10150591052282/14104058508 2 2 5 ? BSC002:8TS00789 14101168166/11

85C001 5 -MT /00000000000

DURATION

User Interaction Drives
Smart Suggestions
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Ll then open the file
insert it again

The image cannot be displayed. Your ge, or the image may have been corruptedg
Restart your computer, and then og Slcte the image and then insert it again.
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ard Problems

% = E.g. schema matching, standardization, data quality assessment, join
" recommendation

Technical challenges

- E.g. performance, scale, ambiguity, dirtiness, no pre-computation,
heavy string processing

Enabling immediacy
- How can we shorten the feedback and interaction loops?
- How can we steer computations with immediate results?
= What are optimal user interfaces for steering algorithms?

—orwarad
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- data preparation is an essential part of data science
and can take up to 80% of the time

I»‘l !Jl

- productivity and data quality are the central
challenges

- human needs to in the loop: design for strengths of
human and machine; design for immediacy

« 2"



Data Preparation
The key to successful data science

Thanks!

Lars Grammel

@lgrammel <;/ T R I FAC TA

Head of European R&D, Trifacta
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