Dowsing: A Task-Driven Approach for Multiple-View Visualizations Dynamic Recommendation

1. Additional notes on determining the analytical tasks supported

by Dowsing

To enhance the practicality of Dowsing, we collaborate with domain experts to establish the
supported analytical task types. Initially, our task list derives from the comprehensive summary of
18 analytical tasks by Shen et al. (refer to Appendix). To align Dowsing's design for visual data
exploration with tabular datasets, we exclude the Spatial, Part to Whole, and Error Range tasks,
which typically necessitate specialized data types and display formats. Similarly, we omit the
Magnitude and Change Over Time tasks due to their resemblance to the Comparison and Trend
tasks, respectively. Streamlining the algorithm design prompts our endeavor to further narrow down
the task set.

Consequently, expert interviews provide a platform for deliberating the prevalence of these tasks in
visual data exploration and the potential for task consolidation. During these interviews, E3
proposed merging tasks which focus on data transformation, including Find Extreme, Filter,
Compute Derived Value, and Sort. As a result, these three tasks merge into a singular "Transform"
task. E1 supplemented this by highlighting the similarity between the Characterize Distribution,
Determine Range, and Find Extreme tasks, suggesting their interchangeability in diverse scenarios.
Consequently, we omit the Characterize Distribution and Determine Range tasks. E2 noted that
Deviation tasks were infrequently encountered in data exploration due to their reliance on
supplementary data processing, leading to their removal as well. Additionally, both E1 and E2
regard Cluster and Find Anomalies as less common tasks, depending on the dataset's characteristics.
Consequently, we group these tasks under the "Others" category, to be addressed utilizing general

visualization guidelines.

2. A sample of user-generated visualizations from the workshop
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Fig.1. The visualizations generated by user group 5 number 3 for dataset Cars.
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Translations of comments written by the user:

#0:
#1:
#2:
#8:
#4:
#3:
#5:
#6:
#7:

Trend of car weight over time.

The fuel-efficient performance of cars has generally improved year by year.

Changes in average car displacement.

Changes in car production and origin.

The fuel-efficient performance and acceleration time for each cars.

Comparison of fuel-efficient performance and acceleration time of cars of different origins.
The correlation between cylinder, displacement and origin.

Cylinders, average displacement and origin.

The correlation between weight, displacement and origin.

Table.1. The recorded user actions

User User Vis
Dataset Time User action
group | number number
2021/12/11 R4
5 3 cars 0 user:update:x_encoding:nominal
4:42:09 N
2021/12/11 B4
5 3 cars 0 user:update:x_encoding:time
4:42:33
2021/12/11 R4
5 3 cars 0 user:update:y_encoding:nominal
4:43:31
2021/12/11 B4
5 3 cars 0 user:update:y _encoding:quantitative
4:44:54
2021/12/11 B4
5 3 cars 0 user:update:category _encoding:nominal
4:45:17
2021/12/11 T4 .
5 3 cars 0 user:update:category encoding:None
4:45:27
2021/12/11 R4
5 3 cars 0 user:update:chart_type:line
4:45:30 -
2021/12/11 B4
5 3 cars 0 user:update:chart_type:bar
4:45:37
2021/12/11 R4
5 3 cars 0 user:update:chart_type:tick
4:45:42 -
S 5 0 2021/12/11 B4 §
cars user:update:aggregate:y aggregate
4:46:17 p ggregatery_aggreg
Table.1(continued). The recorded user actions
User User Vis
Dataset Time User action
group | number number
2021/12/11 B4
5 3 cars 0 user:update:chart_type:line
4:46:22
2021/12/11 R4
5 3 cars 1 user:update:y _encoding:quantitative
4:47:19
S 5 | 2021/12/11 B4 4
cars user:update:aggregate:y aggregate
4:47:24 p ggregatery_aggreg
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2021/12/11 R4
5 3 cars 2 user:update:y_encoding:quantitative
4:48:31 -
S 5 5 2021/12/11 R4 4
cars user:update:aggregate:y aggregate
4:48:36 p ggregatery_aggreg
2021/12/11 R4
5 3 cars 3 user:update:x_encoding:quantitative
4:50:30 -
2021/12/11 R4
5 3 cars 3 user:update:y_encoding:quantitative
4:51:15
2021/12/11 R4
5 3 cars 3 user:update:x_encoding:quantitative
4:51:32
S 5 ; 2021/12/11 R4 datecy _
cars user:update:chart_type:point
4:51:39 P ~ypep
2021/12/11 R4
5 3 cars 3 user:update:category _encoding:nominal
4:51:54
S 5 ; 2021/12/11 R4 q dinect
cars user:update:category _encoding:time
4:52:02 P 8O £
2021/12/11 R4
5 3 cars 3 user:update:category _encoding:nominal
4:52:14
S 5 ; 2021/12/11 T4 iy
cars user:specify:summa
4:52:42 P Y
S 5 A 2021/12/11 R4 §
cars user:update:aggregate:y aggregate
4:54:2) p ggregatery_aggreg
S 5 A 2021/12/11 R4 §
cars user:update:aggregate:x_aggregate
4:54:24 P seres s
2021/12/11 R4
5 3 cars 5 user:update:x_encoding:nominal
4:57:10 n
2021/12/11 R4
5 3 cars 5 user:update:y_encoding:quantitative
4:57:13
2021/12/11 R4
5 3 cars 5 user:update:chart_type:None
4:57:48
2021/12/11 R4
5 3 cars 5 user:update:chart_type:line
4:58:37
S 5 S 2021/12/11 T4 datecy _
cars user:update:chart_type:point
4:58:40 P -YPep
S 5 S 2021/12/11 R4 4
cars user:update:aggregate:y aggregate
4:59:51] p ggregatery_aggreg
S 5 S 2021/12/11 R4 §
cars user:update:aggregate:y aggregate
4:59:59 p ggregatery_aggreg
S 5 . 2021/12/11 R4 §
cars user:update:aggregate:y aggregate
5:02:0 p ggregatery_aggreg
2021/12/11 R4
5 3 cars 7 user:update:x_encoding:quantitative
5:05:11
2021/12/11 R4
5 3 cars 7 50553 user:update:aggregate:y aggregate
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S 5 ; 2021/12/11 R4 4
cars user:update:aggregate:y aggregate
5:06:00 p ggregatery_aggreg
S 5 ; 2021/12/11 R4 4
cars user:update:aggregate:y aggregate
5:06:03 p ggregatery_aggreg
2021/12/11 R4
5 3 cars 7 user:update:chart_type:None
5:06:13
2021/12/11 R4
5 3 cars 7 user:update:chart_type:tick
5:06:15 -
2021/12/11 R4
5 3 cars 7 user:update:chart_type:bar
5:06:22
2021/12/11 R4
5 3 cars 7 user:update:chart_type:tick
5:06:27
2021/12/11 R4
5 3 cars 8 user:update:chart_type:bar
5:07:39
2021/12/11 R4
5 3 cars 8 user:update:y_encoding:nominal
5:08:10
2021/12/11 R4
5 3 cars 8 user:update:x_encoding:quantitative
5:08:16
2021/12/11 R4
5 3 cars 8 user:update:y_encoding:nominal
5:09:06
2021/12/11 R4
5 3 cars 8 user:update:x_encoding:time
5:09:11
S 5 g 2021/12/11 R4 datech _
cars user:update:chart_type:point
5:09:22 P ~ypep
2021/12/11 R4
5 3 cars 8 user:update:chart_type:bar
5:09:27
2021/12/11 R4
5 3 cars 8 user:update:y_encoding:quantitative
5:09:37
S 5 q 2021/12/11 R4 ; dinaN
cars user:update:category _encoding:None
5:09:43 P go- g
Table.1(continued). The recorded user actions
User User Vis
Dataset Time User action
group | number number
2021/12/11 R4
5 3 cars 8 user:update:category _encoding:nominal
5:09:57
S 5 g 2021/12/11 R4 datech _
cars user:update:chart_type:point
5:10:24 P ~ypep
2021/12/11 R4
5 3 cars 8 user:update:aggregate:y aggregate
5:10:43
2021/12/11 R4
5 3 cars 8 user:update:chart_type:bar
5:10:50
2021/12/11 R4
5 3 cars 8 51330 user:update:y encoding:nominal
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s 3 2021/12/11 T4 user:update:aggregate:category aggregat
cars
5:13:36 e
2021/12/11 B4
5 3 cars user:update:category encoding:None
5:13:39
S 5 2021/12/11 R4 4
cars user:update:aggregate:y aggregate
5:13:42 p ggregatery_aggreg
S 5 2021/12/11 R4 4
cars user:update:aggregate:y aggregate
5:13:46 p ggregatery_aggreg
2021/12/11 R4
5 3 cars user:update:y_encoding:nominal
5:14:07
2021/12/11 R4
5 3 cars user:update:y_encoding:nominal
5:14:19
2021/12/11 R4
5 3 cars user:update:y_encoding:time
5:15:34
2021/12/11 B4
5 3 cars user:update:x_encoding:quantitative
5:15:37
2021/12/11 T4 _ _
5 3 cars user:update:category _encoding:nominal
5:15:45
2021/12/11 R4
5 3 cars user:update:x_encoding:time
5:15:51
2021/12/11 R4
5 3 cars user:update:y_encoding:quantitative
5:15:53
S 5 2021/12/11 B4 datech _
cars user:update:chart_type:point
5:16:41 P ~ypep
2021/12/11 R4
5 3 cars user:update:chart_type:bar
5:16:47
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3. Interface of the workshop system

Dowsing Workshop
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4. Parameter analysis of our BI-LSTM model

There are two main hyper-parameter of our BI-LSTM model:

1. hidden_size, the number of features in the hidden state h, which is selected from {15, 30, 45,
60}.

2. num_layers, number of recurrent layers, which is selected from {1, 2, 3, 4}.

As shown in Table.2-3, we performed grid search, according to the best experimental results,

hidden_size is set to 45 and num_layers is set to 2.

Table.2. Average AUC values under different parameters

AUC

- 1 | 0.956467 | 0.968252
} &
% 2 10.960211 | 0.970439 0.970616
I
§ 3 | 0.959195 0.970199
=

4 10.961375 | 0.968142 | 0.96739 | 0.968851

15

30

45

hidden_size

60

Table.3. Average Accuracy values under different parameters

ACC
» 1 [0.937281 | 0.952324 | 0.956579 | 0.957913
::% 2 1 0.939505 | 0.955435 0.957847
§| 3 | 0.942166 0.955877 | 0.954164
= 4 10.944769 | 0.955179 | 0.954417 | 0.955624
15 30 45 60

hidden_size
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5. Original experimental results

Table.4. The original experimental results.

AUC ACC

Fa only Fb only F Fa only Fb only F
no noise 0.965 0.950 0.973 0.946 0.923 0.959
Ours 5% 0.953 0.934 0.962 0.930 0.906 0.939
10% 0.931 0.882 0.935 0.904 0.870 0.908
no noise 0.785 0.871 0.900 0.818 0.845 0.902
NN 5% 0.777 0.827 0.860 0.803 0.809 0.844
10% 0.763 0.787 0.830 0.785 0.792 0.828
no noise 0.817 0.881 0.878 0.885 0.926 0.933
DT 5% 0.768 0.755 0.758 0.856 0.835 0.844
10% 0.755 0.703 0.687 0.836 0.795 0.790
no noise 0.669 0.844 0.845 0.807 0.909 0.908
KNN 5% 0.669 0.807 0.814 0.804 0.873 0.880
10% 0.675 0.774 0.792 0.807 0.863 0.876
no noise 0.821 0.898 0.875 0.892 0.938 0.933
MLP 5% 0.805 0.827 0.845 0.879 0.886 0.909
10% 0.788 0.743 0.802 0.869 0.839 0.878
no noise 0.823 0.891 0.883 0.907 0.943 0.953
RF 5% 0.799 0.799 0.816 0.897 0.902 0.921
10% 0.791 0.756 0.775 0.889 0.874 0.891
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6. The questionnaire for user study

S5FERBEESE

— BEBEENERER

Please enter your basic information

%5 /1D WS/ Age
P 7l/Gender %ll/Major
Ik 2 77 2/ Tel

=, 1FEZELI RO
Please answer the following questions

1. BAAERNATITRAR?

What kind of visual development experience do you have?

MAE L/ 1 FELA/ 1-3 4F/ 34EDL b/

Never | Less than 1 year | 1-3 years | More than 3 years

2. [EAAEMM AT 25

What kind of visualization experience do you have?

MAE L/ 1 FELA/ 1-3 4F/ 34EDL b/

Never | Less than 1 year | 1-3 years | More than 3 years

3. AR S S IEAE?
Are you currently not feeling well?

=/Yes | 75/No

Survey 1

—. FE—E5y GBEHFHNA T V)
Part | (Please tick ~ under the numbers or NA)
1. e A

It is easy to use

CHELNO0) 112314567 mFlHEZE |NA

strongly disagree strongly agree
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2. B EL AT e D BROR e IR AR B B F

It requires the fewest steps possible to accomplish what I want to do with it

58 K1 b 11213(4]5]6|7| #@AFAZ |NA
strongly disagree strongly agree
3. [EHEREATRIIN
Using it is effortless
58 K1 b 11213(4]5]6|7| @AFAZE |NA
strongly disagree strongly agree
4. FAEMEAN KA EEINEMA Bz At
I don't notice any inconsistencies as I use it
5 K b 11213(4]5]6|7| @AFARE |NA
strongly disagree strongly agree
5. AT DUR PR 5 s AN R b VR SR ok
I can recover from mistakes quickly and easily
5 K b 11213[4]5]6|7| #@AFARE |NA
strongly disagree strongly agree
6. WAEHRARHE BRI AE ] e
I can use it successfully every time
58 K1 b 11213(4]5]6|7| #@AFAZ |NA

—_—\

Part |1

strongly disagree

strongly agree

1 ERERIASEHE

I learned to use it quickly

FEy GBEHZFH NA T V)
(Please tick + under the numbers or NA)

SR A SRS 112]3]4|5]6|7| #=AFRE |[NA
strongly disagree strongly agree
2. JWAREGIc e mAE 7%
I easily remember how to use it
SR A SRS 112]3]4|5]6|7| #=AFE |[NA

strongly disagree

strongly agree

3. BEFEKIRE S
It is easy to learn to use it
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SR A SRS 112]3]4|5]6|7| #=AFE |[NA
strongly disagree strongly agree
4. AR P AL &
I quickly became skillful with it
SR A SRS 112]3]4|5]6|7| #=AFE |[NA

—_\

strongly disagree

strongly agree

E=8y GBEMEEBERTITV)

answer)

Part

1 RS S EAE?
Are you currently not feeling well?

\

+&/Yes

/No

E—EB GEAEBFHNATIT V)

Survey 2

(Please tick ~ under the corresponding

Part | (Please tick + under the numbers or NA)
1 B IRARG A R
It helps me be more effective
SR A SRS 112]3]4|5]6|7| #=AFE |[NA
strongly disagree strongly agree
2. EfRAH
It is useful
SR A SRS 112]3]4|5]6|7| #=AFRE |[NA
strongly disagree strongly agree
3. MEEAR T AR LR SE BT AR
It gives me more control over the activities in my life
sEFUR |1]2]3(4|5]|6|7| #mZIAZE | NA
strongly disagree strongly agree
4. EAE AR S A ) e R
It makes the things I want to accomplish easier to get done
SR A SRS 112]3]4|5]6|7| #=AFE |[NA
strongly disagree strongly agree
5. fEFHERETT LI E]
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6.

It saves me time when I use it

SR A SRS 112]3]4|5]6|7| #AFE |[NA
strongly disagree strongly agree
B AL T T E
It meets my needs
SR A SRS 112]3]4|5]6|7| #=AFRE |[NA
strongly disagree strongly agree
7. BT AR E R —V)
It does everything I would expect it to do
SR A SRS 112]3]4|5]6|7| #=AFE |[NA

strongly disagree

strongly agree

.\ BTES GEEBFTHNA T V)

Part |1

1. E5THH

It is easy to use

2.

(98]

A

N

. fEH

(Please tick + under the numbers or NA)

560 2 SR

strongly disagree

SR N A
strongly agree

NA

e T BT e 125 ROR 58 BREAE EEA 1 S

It requires the fewest steps possible to accomplish what I want to do with it

SR A SRS 112]3]4|5]6|7| #=AFRE |[NA
strongly disagree strongly agree
ERREANHRIIN
Using it is effortless
SR A SRS 112]3]4|5]6|7| #=AFE |[NA
strongly disagree strongly agree
o WA R E R B A— Bz b
I don't notice any inconsistencies as [ use it
SR A SRS 112]3]4|5]6|7| #=AFRE |[NA
strongly disagree strongly agree
- FRAT DR PR 25 5y i AR i R 3 Rk
I can recover from mistakes quickly and easily
sEFUR |1]2]3(4|5|6|7| #mEZIAZE | NA

strongly disagree

strongly agree
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6. FEHRHARE M AE &

I can use it successfully every time

58 K1 b 11213(4]5]6|7| #@AFAZ |NA
strongly disagree strongly agree

=\ By GEEHEINA T V)
Part |1l (Please tick ~ under the numbers or NA)
1. IR 7S THHE
I learned to use it quickly

58 K1 b 11213(4]5]6|7| #@AFAZ |NA
strongly disagree strongly agree

2. FARAE ZicfE e

I easily remember how to use it

58 K1 b 11213(4]5]6|7| #@AFAZ |NA
strongly disagree strongly agree

3. BEFEKIRE S
It is easy to learn to use it

5 K1 b 11213(4]5]6|7| @AFARE |NA
strongly disagree strongly agree

4. FARPUALME N 7 &
I quickly became skillful with it

58 K1 b 11213(4]5]6|7| @AFAZE |NA
strongly disagree strongly agree

M. BUERS GETEEED NA T V)

Part IV (Please tick ~ under the numbers or NA)
1. WX EIRFE

I am satisfied with it

R 1(2|3|4|5|6|7| mZIEE |NA
strongly disagree strongly agree
2. e eHERES K

I would recommend it to a friend

5 K b 11213[4]5]6|7| #@AFARE |NA
strongly disagree strongly agree
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3. EEAERIRAE®

It is fun to use

58 K1 b 11213(4]5]6|7| #@AFAZ |NA
strongly disagree strongly agree

. BHES GEEMRERTIT V)

Part V (Please tick + under the corresponding answer)

1 RS S EAE?

Are you currently not feeling well?

&/Yes | 75/No

Survey 3

— E—EH GEERFTHNA T V)
Part | (Please tick + under the numbers or NA)
1. B IRAG A R
It helps me be more effective
SR A S X 1/2]3|4|5]6|7| mmAEZE | NA
strongly disagree strongly agree
2. BIRAH

It is useful

sEFUR | 1]2]3(4|5]|6|7| #mEIAZE | NA
strongly disagree strongly agree
3. M EEAR T AR LR SE BT AR

It gives me more control over the activities in my life

5 K b 11213(4]5]6|7| @AFARE |NA
strongly disagree strongly agree
4. EfEIAE S A 5 e R

It makes the things I want to accomplish easier to get done

5 K1 b 11213(4]5]6|7| @AFARE |NA
strongly disagree strongly agree
5. e RE T LA I 1E]

It saves me time when I use it

[ wmzim [1]2]3]4]s]e6]7] ®IAE [ NA]
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‘strongly disagree‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘strongly agree‘ ‘

6. B AL TR E
It meets my needs
SR A S X 1/2]3[4|5]6|7| mmAEE | NA
strongly disagree strongly agree
7. BT AR E R —V)
It does everything I would expect it to do
50 ZU S0 112]3]4]|5]|6|7| #3IFER |NA

strongly disagree

strongly agree

.\ BTES GEEBFTHNA T V)

Part |1

1. E5THH

It is easy to use

»

(98]

A

N

(o)

(Please tick + under the numbers or NA)

560 20 SR

strongly disagree

SR N A
strongly agree

NA

e T BT e 125 BROR 58 BREAR EEA 1 S

It requires the fewest steps possible to accomplish what I want to do with it

e

58 K1 b 11213(4]5]6|7| #@AFAZ |NA
strongly disagree strongly agree
AT

Using it is effortless

58 K1 b 11213(4]5]6|7| @AFAZE |NA

strongly disagree strongly agree
o A A E R AR A — Bz b
I don't notice any inconsistencies as I use it
5 K b 11213(4]5]6|7| @AFARE |NA
strongly disagree strongly agree
- AT DR PR 25 5y 1l AR i R 3 SR
I can recover from mistakes quickly and easily
5 K1 b 11213[4]5]6|7| @AFAZ |NA

strongly disagree

strongly agree

- REFERRE R e



Dowsing: A Task-Driven Approach for Multiple-View Visualizations Dynamic Recommendation

I can use it successfully every time

550 2 SR

strongly disagree

1

2

3

SR N [F)
strongly agree

NA

=\ By GEEHEFEDNA T V)
Part |1l (Please tick ~ under the numbers or NA)
1. IR S T A E
I learned to use it quickly

SR A S X 1/2]3]4|5]6]|7
strongly disagree

AR | NA
strongly agree

2. FARAE ZicfE e

I easily remember how to use it

SR R S X 1/2]3]4|5]6]|7
strongly disagree

AR | NA
strongly agree

3. BEFEKIRE S
It is easy to learn to use it

SR A S X 1/2]3]4|5]6]|7
strongly disagree

AR | NA
strongly agree

4. FARPUALME T 7 &
I quickly became skillful with it

SR A S X 1/2]3]4|5]6]|7
strongly disagree

AR | NA
strongly agree

. D GEEEFDNA TFT V)
Part IV (Please tick ~ under the numbers or NA)
1. X EIRH=
I am satisfied with it

strongly disagree

CHELNSO0) 112|314|5]6|7

srFlE R | NA

strongly agree

2. ReeHEs MK

I would recommend it to a friend

560 2 SRt

strongly disagree

1

2

3

SR N A
strongly agree

NA

3. EEAERIRA
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It is fun to use

Thank you for your participation!

5 K b 213|456 AR | NA
strongly disagree strongly agree
RGNS
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7. Original results of the questionnaire

Table.5. The original results of the user study questionnaire

User standard
> 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 average .
Question deviation
Part 1
1 6 6 6 7 6 5 7 6 5 7 7 6 6 6 6 6.133 0.687
2 6 5 7 7 7 5 7 6 5 7 7 6 6 6 6 6.200 0.722
3 6 6 6 7 6 5 6 6 4 7 7 6 6 6 5 5.933 0.862
4 6 6 7 7 5 6 6 6 6 7 7 6 5 6 5 6.067 0.707
5 6 6 7 7 6 6 6 6 5 7 7 6 6 7 NA 6.286 0.617
6 5 6 7 7 6 5 7 6 5 6 7 7 6 6 5 6.067 0.759
7 5 5 5 6 5 3 7 6 3 5 5 5 5 5 4 4.933 1.115
Part 2
1 7 6 7 6 6 5 5 6 5 7 7 7 6 6 6 6.133 0.707
2 6 6 7 7 6 5 7 6 4 6 7 4 6 5 5 5.800 1.027
3 5 5 6 7 7 5 6 6 5 6 7 6 5 6 5 5.800 0.759
4 6 7 7 4 7 2 6 6 6 6 6 6 7 6 5 5.800 1.320
5 6 NA 7 6 6 5 7 6 5 6 7 6 6 5 6 6.000 0.640
6 6 5 6 7 5 4 5 6 4 6 7 4 5 4 5 5.267 1.067
Part 3
1 7 5 7 7 7 5 7 7 5 6 7 7 5 7 7 6.400 0.862
2 7 6 7 7 7 4 6 7 6 6 6 6 6 7 7 6.333 0.829
3 7 6 7 7 7 5 7 7 5 7 7 6 5 6 7 6.400 0.850
4 7 5 7 7 7 4 5 7 5 6 6 6 5 7 6 6.000 0.954
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Table.5(continued). The original results of the user study questionnaire

User standard
> 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 average o
Question deviation
Part 4
1 6 6 7 7 6 6 6 7 6 6 6 6 6 6 5 6.133 0.493
2 6 6 6 7 6 5 6 6 6 7 7 7 6 6 6 6.200 0.595

3 6 7 5 7 7 5 7 7 6 7 6 6 6 7 6 6.333 0.640
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8. Comments of the user study

Question 1: How do you use the system?
Question 2: Do you have any problems in using the system?
Question 3: How is the interface designed?

Question 4: Any suggestions for improvement?

User 1:

Answer 1: Find some interesting attributes in the data set, guess the correlation and trend between
some attributes, and then look at the generated charts; occasionally use the chart recommendation
function.

Answer 2: The left side of the recommended chart is all about “count”; when exploring the
relationship between aircraft movement size, speed, and degree of damage, the recommended chart
still cannot clearly reflect the relationship.

Answer 3: The interface is pretty good.

Answer 4: Add one-click x and y axis swap function instead of manual adjustment; introduce the
meaning of tasks to those who participated in the survey, otherwise it will be troublesome; preset

some tasks for users; form new graphs based on historical charts.

User 2:

Answer 1: No answer.

Answer 2: When you focus on your own exploration, it’s easy to ignore the recommended charts;
the recommended charts are similar each time (either all scatter plots, or very similar); there is an
interactive function that is basically not used in the process; (something) The dragging experience
is not very smooth, and sometimes I forget to do it.

Answer 3: The interaction of the interface is good; there is no interaction prompt, so some functions
are unknown or easy to be forgotten.

Answer 4: I hope the recommendation is of various types; because it is not obvious on the charts,

sometimes | don't know what task I am performing;

User 3:

Answer 1: Select the dataset first, then query the data you interested and what you want to know.
Answer 2: It's better to be multilingual.

Answer 3: The interface design is relatively easy to use.

Answer 4: Add several languages for different people to use.

User 4:

Answer 1: First clarify what [ want to do, then select the data on the x and y axes, and then observe.
After doing one or two, the system will recommend a few charts. I will take a look and find some
recommended charts that are attractive to me.

Answer 2: There are some bugs in the system, sometimes “+” does not respond, and the x and y

axes will be stuck at the beginning, and the response time will take about a few seconds; in terms of
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the quality of the recommendation, it can generally reflect my needs, and the prediction of the task
and my thoughts are also Consistent, without taking into account my habit of setting the x and y
axes; recommended charts enrich the types of tasks.

Answer 3: The interface is quite easy to use, no discomfort.

Answer 4: | hope to be able to zoom in and out by ctrl+wheel, (this) is not very easy to trigger, and
I can't find it; there are too many types of field values in the dataset movie, such as publishers, click

on each is too troublesome, I hope to optimize it.

User S:

Answer 1: I first base on the data provided, then think what my purpose is, and then build a chart to
achieve the purpose;

Answer 2: some x and y axes in the recommended chart are not selected by me; It will be better if
the “+” sign can be changed to directly click on the map; sometimes the system is slow and delayed.
Answer 3: The interface is quite clear, I don't think there is an obvious problem.

Answer 4: 1 don't know how does the system predict it. I often see that “COMPARE” appears the
most. When making a table, the red line (compare) is often higher; the line chart is rarely used, and
there are problems with the line; (These two function keys) are less likely to be used deliberately,
and they are not very helpful to me; it recommends “COMPARE” no matter what table I create,

which make me feel inaccurate.

User 6:

Answer 1: Find out the task you want to analyze, and then use the system to analyze the task. When
you are confused, go to the recommendation system, find some interesting ones, and carry out the
next analysis; about the task awareness function, when I don’t know what tasks to achieve, It offers
advice.

Answer 2: The chart just now has the same attributes, but shows different results; it’s better to add
a sort function.

Answer 3: Interface design is quite good, the utilization of space is quite high.

Answer 4: it would be better if natural language processing is added, for example, if [ say my needs,

it can recommend corresponding things.

User 7:

Answer 1: First look at the provided thing, figure out the fields and exploration tasks I am interested
in. My tasks are all correlation or trend, in the process, look at what dosed the dataset look like. The
second step is to add the view directly, I will first add x, y and color axes, think about the three
dimensions, try them one by one, and see which one. After that, I will see if it meets my expectations,
if it does, it will be ok, if not, I will go to the recommendation, the latter situation is more for
common. Another way is that I have finished exploring, and I want to see if there is anything I
missed, then I will also look at the suggestions.

Answer 2: The design of suggestion is not necessary and can be put away; (here) will make me feel
that (these three) will jointly affect the "setting" of this model, I don't know what the meaning of it
is.

Answer 3: I think the interface design is quite good. I prefer the design of historical recovery and
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the ability to adjust the interface by myself.
Answer 4: Optimizing the recommendation model, for example, I know almost a certain task, [ want
to see other, but the model has been recommended before. Dowsing has its own advantages with the

visual analysis system in the industry.

User 8:

Answer 1: First of all, you must have a purpose, to select the corresponding x and y axes, observe
the view, and see if it can meet my needs. If not, go to the recommended things and change your
settings.

Answer 2: The system is slightly stuck; there are some small bugs; I don't know how the “count of
records” in the recommendation can help me.

Answer 3: The interface design is simple and easy to use.

Answer 4: Hope to fix the bug; Add some functions, the first is to make a line chart with parallel

quantities automatically, and the second is to create two charts that can be overlapped together.

User 9:

Answer 1: First Taking time as the x-axis, watching various suppliers and various types of movies.
The second step is to use two discrete quantities as the coordinate axis to make some non-line charts,
such as histograms or something; about task recommendations, find inspiration here after making
the chart.

Answer 2: (This place) I wanted to see the relationship between its cost and the box office, but at
present there is no way to do so; some places will be stuck; newly built places cannot set their own
positions; Regarding the recommended function, the front is ok, and some meaningless (this kind)
will be recommended later.

Answer 3: It's not bad. It's neat.

Answer 4: Hope to have more operations, such as adding and subtracting field values, finding

proportions, etc.

User 10:

Answer 1: First select the dataset, add a chart, select the chart type, and then select the variable. If
you don't use the recommendation function, the variable you choose may not be very suitable. After
exploring, I can find some charts I need from the recommendation table, it can be useful for complex
data, its calculation can be simpler; the frequency of using recommendations and tasks is not very
high, because if the task is clear, it will not be used.

Answer 2: Some fields in that dataset cannot be represented by suitable charts, such as comparing
the world movie box office and the US box office, only one variable can be selected for one axis;
Answer 3: Simple and beautiful, the interaction is very user-friendly, easy to master.

Answer 4: Hope to optimize the stuck problem; It is expected that multiple related variables can be

selected for comparison on the same axis.

User 11:
Answer 1: First clarify the analysis task, define what each visual channel is to encode, and observe

my analysis intention. When using recommendation, I will roughly browse whether there are charts
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I want to observe or places of interest. If interested, I will I will click on it to view it in detail, but I
never make changes to the recommended charts. If I am not satisfied with the recommendation, I
will not use it directly; (this thing) I never pay attention to it, it does not help me much.

Answer 2: When I add a chart, I found that the whole charts has not changed, it is not automatically
positioned to the bottom. The recommended bar should not be closed, otherwise I will tend to not
use it. After I click on (this), my first reaction is to double-click to add, but it can only be added by
clicking the “+”.

Answer 3: The overall is quite simple, but the snapshots will be superimposed here, which looks
uncomfortable. I don’t know how to use the changing trend of tasks. It would be better if the view
automatically becomes smaller after the analysis.

Answer 4: Refer to the above.

User 12:

Answer 1: First look at the field descriptions of the data to find the fields of interest, and then add
charts. Then I want to know the overall trend in time and year. By drawing these three dimensions
into charts, I can find some outstanding information. I make less use of tasks and recommendations,
and the recommended chart does not have a limited time range to take into account my filtering of
discrete values.

Answer 2: There may be inconsistencies, such as artificially swapping the fields of the x and y axes,
The chart does not flip the original chart 90 degrees, which is not in line with my expectations.
Answer 3: The interface design is very nice! But I hope that the blank can be automatically topped
up.

Answer 4: Optimize the stuck problem.

User 13:

Answer 1: I first conceive of the problem I want to solve, find the relevant data dimensions, and
draw it in the system. When I feel lost or don't know how to solve my problem, I go to see
recommendations.

Answer 2: Sometimes | feel confused when I want to focus on a data dimension, such as wanting to
see a line chart of theatrical movies changing over the years.

Answer 3: The design is beautiful, but some interactions can be optimized, such as automatically
marking the newly added view when adding, and scrolling to the corresponding position.

Answer 4: 1 feel that the horizontal comparison of data is relatively obvious. It seems that the

learning cost is relatively high if you want to deeply explore a dimension or type of data.

User 14:

Answer 1: First look at the data set to find the column of interest, then determine the task in mind,
then create a new view and select the corresponding column, because the analysis of two columns
is not limited to one task, so I will change its color or replace one of the columns to meet different
tasks. When a task is almost analyzed, I will select other interesting columns or browse the
suggestions of the system. When its prediction model does not understand what I mean, I will adjust
its active task, set the things I want to analyze, and then look at the suggestions. At this time, there

will be a problem: when I have selected all the tasks, the things it recommends may not be what |
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want.

Answer 2: Even after capturing the task I want to compare, it is not activated; task prediction is
limited to historical records and lacks diversity recommendations; (there are three columns) I want
to see but can't draw (that chart).

Answer 3: The interface design is very good.

Answer 4: The recommended charts are too limited, I hope to improve it. The brush selection
function is not used much, it may be used, but the linkage function is easy to be ignored, it should

be emphasized at the beginning.

User 15:

Answer 1: I usually look at the charts it recommends after I have this dataset, and then see if there
are any that just meet my exploration needs. If there is, I will take it out. If not, I will artificially
create the diagrams I need based on the data set and the requirements I am interested in. And when
this step is completed, I will go to see if there are any charts I need in the recommendations. When
I was working on these two datasets, I didn't pay much attention to this task prediction. I went
directly to the recommended results. I didn't choose the task artificially, but went directly to all the
recommended results, because the results seemed to be a total of not much.

Answer 2: One is that there are too few charts, and there are only three types of charts in total; first
of all, I don’t know if there is anything I need in the recommended ones, if there is, [ will take it out,
if there isn’t, I was aimless, and even after spending time, I couldn't find the chart I needed. It just
felt that there was a certain randomness. When I went to see the suggestion, I was not sure whether
it would definitely give me at least one that satisfies my needs. Sometimes the number of
recommendations is too much, can it be simplified, that is, to present the ones with the highest scores,
because the average user will only read the first few, and he will not read it one by one in the back,
because it would take a lot of time.

Answer 3: There is no problem with the interface design, it is quite simple, and it is relatively quick
to get started.

Answer 4: First of all, there should be more types of charts, so as to meet most of the needs of users,
because there are currently three types of charts, and in actual data analysis, scatter charts are not
particularly used, but pie charts, column charts, bar charts, line charts are most conventional
graphics, you don't even have the most basic pie charts, I think these can be added. Then there are

the recommended results, when the number is large, only the best top3 can be given.
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9. Ethic declaration

All participants were fully informed and signed the following ethic declaration.
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