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The Problem
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Diabetes Dataset
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Domain Experts

This iIs common and many data scientists struggle to
collaborate with domain experts who are familiar with the data.
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Existing Solutions

Google Sheets Style
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Year Host Country ~ Winner Runner up attendance Teams Matches Goals scored Average goals

2 1930 World Cup Uruguay 1930 Uruguay Uruguay Argentina 32,808 13 18 70 39

3 1934 World Cup Italy 1934 Italy Italy Czechoslovakia 21,353 16 17 70 41
41938 World Cup France 1938 France Italy Hungary 20,872 15 18 84 47

5 1950 World Cup Brazil 1950 Brazil Uruguay Brazil 47,511 13 22 88 4
6 1954 World Cup Switzerland 1954 Switzerland Germany Hungary 29,562 16 26 140 5.4
7 1958 World Cup Sweden 1958 Sweden Brazil Sweden 23,423 16 35 126 36
. 8 1962 World Cup Chile 1962 Chile Brazil Czechoslovakia 27,912 16 32 89 28
o 1966 World Cup England 1966 England England Germany 48,848 16 32 89 28

‘ 10 1970 World Cup Mexico 1970 Mexico Brazil Italy 50,124 16 32 95 3
1 1974 World Cup Germany 1974 Germany Germany Netherlands 49,099 16 38 97 26
12 1978 World Cup Argentina 1978 Argentina Argentina Netherlands 40,679 16 38 102 27
13 1982 World Cup Spain 1982 Spain Italy Germany 40,572 24 52 146 2.8
14 1986 World Cup Mexico 1986 Mexico Argentina Germany 46,039 24 52 132 25
151990 World Cup ltaly 1990  ltaly Germany  Argentina 48,389 24 52 15 22
16 1994 World Cup United States 1994 United States Brazil Italy 68,991 24 52 141 2.7
e 17 1998 World Cup France 1998 France France Brazil 43517 32 64 171 27
. u t I e O a O W n O a 18 2002 World Cup Korea & Japan 2002 Korea & Japan  Brazil Germany 42,269 32 64 161 25
19 2006 World Cup Germany 2006 Germany Italy France 52,491 32 64 147 23
20 2010 World Cup South Africa 2010 South Africa Spain Netherlands 49,670 32 64 145 23
21 2014 World Cup Brazil 2014 Brazil Germany Argentina 53,592 32 64 171 27

23 Qnurra: httne-/lan wilinadia nrahuili/EIEA Wrd Cun

e Stop/Wait

Open Refine Style

*Sin g le User (OpenRefine) e

Refresh Ressl All | Remove Al Show &5 rows records Show. 5 10 25 80 rows
* avg bpm changs reset ostampms Y syn ¥ segmentid | ¥ sagment sequer ¥ speed kmh file ¥ position ts ¥ latitede ¥ longitude
1 0 1 nan 210% 200 nan nan
|I|1| ] 2| oon e e
| R 0 3 nan ™ I
75.00 — 144.00 4 o 4| nan nan nan
ot ¥ numeric || Nonnumen: | ok | Error ! i e e =
) ( 6 nan nan ne
0 ( 7 nan nan nan
mlmscaiay e longceiyy e 0 0 2 nan nan nan
g O O g e S e e S “ “W."( 0 0 8 nan nan non
N H lin oy
i 0 ‘ 10 nan nan nan
/
- . vl <€ 0 [ 1 non nan e
. - . ° { o "= iy
0 13 nan nan nan
‘[ 0 14 nan nan nan
3 axport plat 0 i nan e
- 0 0 18 nan nan nan
ot ® e 2 s =i 0 17 nan nan nan
0 2 nan nan nan
‘ 0 18 nan nan nan
1N [ Wi len )
0 [ 71 nan nan e
P humere ¥ Nonoumene | Bk B 0 “ 22| nan = nan
- = 0 [} 232 nan nan nan
0 0 nan nn
0 ( nan nan
0 0 26 nan nan nan
0 o 2T nan -210566503200000 nan nan
0 0 20 nan na

environments used in practice

QATAR COMPUTING RESEARCH INSTITUTE

Others....



What is the ideal solution?
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|deal Solution

e Multiple Users

e Multiple feedback/ability to consolidate
e Power/Lay users

e |Integrated with Existing data science workflows

e Python, Pandas, etc.
e Jupyter Notebooks.

e Minimal Human Cost

e Quick & easy use.
e No upload/download, wait, etc.
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Proposed Solution

CoClean: Collaborative Data Cleaning

Crowd in the loop

. Collaborative Data Frames (CDF) Sl

. Compatible with Pandas

. Jupyter Integrated + GUI M o
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. No upload/download, wait, etc.
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Y Number offt Plasma gl Diastolic b¥b Triceps skifi 2-Hour seffi Body massWr Diabetes p&c Age Y df.share()
® 455 14 175 62 30 0 33.6 0.212 38 ‘http://70.37.73.209:3000/dataset/5d914a23323c6cf98bd31999"
298 14 100 78 25 184 36.6 0.412 46
\ 635 13 104 72 0 0 31.2 0.465 38
[} ° 2 13 145 82 19 110 220 0.245 57 df['Body mass index'].plot.hist()
O 274 13 106 70 0 0 34.2 0.251 52 <matplotlib.axes._subplots.AxesSubplot at 0x118c@fd1e>
744 13 1538 88 37 140 40.6 1.174 39
250
72 13 126 90 0 0 43.4 0.583 42
[ ] [ ] 691 13 158 114 0 0 42.3 0.257 44 200
86 13 106 72 54 0 36.6 0.178 45 E
$ 150
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“ 100
. 518 13 76 60 0 0 32.8 0.18 41
357 13 129 0 30 0 39.9 0.569 44 50
254 12 92 62 7 258 27.6 0.926 44
0
215 12 151 70 40 271 418 0.742 38 o

510 12 84 72 31 0 29.7 0.297 46 df.collaborators|['Mashaal']['update'].stack()
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DEMO
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Demo

. Share data or a subset of data across multiple users, all
without stopping the workflow.

. Support both lay and power users.

. Integrate the output of machine algorithms as hints.

. Allow different modes of interactions.
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